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Abstract 

MexaHnuecKne  mnemisi  Tiina  ManniH,  TpaHcnopTHbix  cpeqcTB,  KOCMnnecKiix  Kopa6jieii  h  po6o- 
tob  MoryT  pa3pa6aTbiBaTbca  He  KaK  qenbHbie  oGteicrhi,  a  KaK  HHTejuieKTyajibHbie  cem,  hto  qo- 
6aBHT  HM  HOBoe  cbohctbo  -  aaanTHpyeMOCTb.  jjaeTca  a Ba  npiiMepa  npiiMCHCHira  HOBoro  noqxo- 
JX a  k  npoeKTupoBaHiiio  TexHimecKHX  chctcm:  iiHTejuieKTyajibHbiii  KOMnpeccop  c  nepeMeHHoii 
reoMeTpHeii  h  ceMeiicTBO  po6otob  qjra  HCCJieqoBaHini  xocMoca. 

Introduction 

Traditionally,  we  avoid  complexity.  The  aim  was  always  to  design  well-structured  systems, 
which  exhibit  predictable  behaviour.  Artefacts  such  as  large  ships,  aircraft  and  process  plants  have 
elaborate  control  systems  with  explicit  feedback  loops  that  ensure  that  the  artefact  operates  at  an  equi¬ 
librium  point.  It  is  considered  necessary  to  ensure  that  the  behaviour  is  stable,  which  means  that  the 
system,  when  disturbed,  will  return  to  its  equilibrium,  the  sooner  the  better.  The  optimal  efficiency  of 
the  system  is  tuned  to  coincide  with  the  equilibrium.  Armies,  state  bureaucracies  and  large  businesses 
have  also  been  designed  as  rigid  organisations  expected  to  obey  commands  of  the  leaders. 

There  are  situations  however  where  stability  is  undesirable.  The  classical  example  is  a  military 
aircraft  that  frequently  needs  to  execute  a  rapid  avoiding  manoeuvre.  Here  the  propensity  to  return  to 
the  equilibrium  would  make  any  effort  to  change  the  operating  point  more  difficult  and  therefore  must 
be  designed  out  of  the  system.  In  fact,  whenever  the  environment  is  frequently  and  rapidly  changing  in 
an  unpredictable  manner,  the  artefact  should  exhibit  Adaptability,  ie,  the  ability  to  rapidly  adjust  its 
behaviour  to  the  dynamics  of  its  environment,  rather  than  stability. 

The  principle  that  in  a  dynamic,  unpredictable  world  Adaptation  is  more  important  than  stability 
applies  equally  to  physical  artefacts  and  social  organisations. 

To  achieve  a  really  effective  adaptation  we  need  to  look  for  help  beyond  traditional  control  engi¬ 
neering  and  management  science,  which  appear  to  have  reached  their  limits.  A  good  strategy  is,  of 
course,  to  imitate  biological  systems.  To  adapt  to  its  environment  living  systems  make  use  of  Sensory 
Perception  (detecting  and  anticipating  changes  in  the  environment),  Cognition  (reasoning  about  per¬ 
ceived  changes  and  deciding  on  the  best  action)  and  Execution  (controlling  the  implementation  of 
cognitive  decisions)  [1].  In  situations  that  require  a  really  fast  response,  the  cognitive  stage  is  short- 
circuited.  Instead  of  reasoning  the  system  simply  selects  one  of  the  patterns  of  behaviour  which 
proved  in  the  past  to  be  effective  in  similar  situations.  We  tend  to  call  this  type  of  reaction  “intuitive”. 

Artificial  Perception  and  Cognition  systems,  particularly  advanced  ones  -  like  those  in  humans  - 
are  quite  difficult  to  design,  the  major  problems  being  the  collection  and  formalisation  of  the  essential 
domain  knowledge  and  mechanism  of  reasoning  under  conditions  of  incomplete,  unreliable  or  fre¬ 
quently  changing  information.  An  additional  problem  is  the  sheer  size  of  a  centralised  artificial 
“brain”  and  a  large  number  of  fast  communication  channels  required  for  very  large  artefacts  such  as 
jumbo  jets  or  manufacturing  plants.  A  huge  intellectual  effort  has  been  spent  during  the  last  fifty  years 
researching  this  area,  under  the  name  of  Artificial  Intelligence,  albeit  with  patchy  results. 
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Practical  breakthroughs  occurred  only  when  the  whole  problem  solving  strategy  was  reviewed 
and  the  decision  was  made  to  imitate  groups  rather  than  individuals  -  colonies  of  ants,  swarms  of  bees 
and,  ultimately,  human  organisations.  Note  that  societies  (groups,  teams)  can  be  highly  adaptive  if 
their  organisational  structures  and  cultures  are  characterised  by: 

•  Significant  autonomy  of  their  members,  which  allows  each  member  to  choose  whether  to  co¬ 
operate  with  other  members  or  to  compete  for  limited  resources 

•  Effective  communication  channels  for  a  rapid  exchange  of  information  among  all  members 

•  Enforceable  rules  and/or  cultural  bonds,  which  keep  the  group  together  in  pursuing  common 

goals  without  unduly  limiting  autonomy  of  individuals 

For  a  group  to  be  effective  there  is  no  need  for  individual  members  to  be  of  exceptional  abilities, 
as  long  as  there  are  ample  opportunities  for  members  to  consult  each  other.  For  example,  groups  con¬ 
sisting  of  members  of  limited  intelligence,  like  colonies  of  ants,  are  capable  of  quite  a  remarkable  ad¬ 
aptation.  This  property  is  given  the  name  Emergence,  the  creation  of  intelligent  behaviour  through  the 
strong  interaction  among  a  large  number  of  members  rather  than  through  actions  of  each  member. 
Because  of  the  paramount  role  of  communication  links  between  members  of  the  group,  such  social 
structures  are  known  as  Networks,  and  to  emphasise  the  importance  of  the  group  intelligence,  I  refer 
to  them  as  Intelligent  Networks  [2], 

Examples  of  social  networks  include:  old-boy  networks,  drug-dealer  networks,  terrorist  networks 
and  the  new  breed  of  virtual  enterprises  [3]. 

A  social  network  is  a  perfect  model  for  the  design  of  the  new  generation  of  intelligent  software, 
known  as  Multi-Agent  software,  which  has  a  similar  configuration  (a  network  with  richly  intercon¬ 
nected  intelligent  nodes)  and  displays  adaptability  similar  to  that  of  flexible  societies. 

In  contrast,  social  groups  with  strong  hierarchical  control,  restricted  lines  of  communications  be¬ 
tween  members,  and  governed  by  rules  and  traditions  demanding  submission  to  the  authority  of  lead¬ 
ers  are  known  to  be  rigid  and  to  resist  any  change  even  when  the  change  is  imposed  from  the  top. 
Such  groups  show  similarity  of  structure  with  conventional  software  technology,  which  consists  of  a 
hierarchy  (rather  than  a  network)  of  passive  software  modules. 

1  Designing  Complexity  into  Engineering  Systems 

My  contention  is  that  physical  artefacts,  such  as  machines,  vehicles,  spacecraft  and  plants  could 
be  designed  as  intelligent  networks  rather  than  integrated  units.  By  giving  them  distributed  intelli¬ 
gence  we  make  them  adaptable  to  changes  in  their  environments.  Let  me  describe  some  of  the  projects 
in  which  I  was  involved  that  fall  into  this  category. 

1.1  Intelligent  Compressor 

Axial  turbo  compressors  are  used  in  many  areas  of  industry  where  large  quantities  of  air  or  gas 
have  to  be  moved  or  compressed.  Typical  examples  are  in  jet  engines,  large  gas  turbines,  gas-line 
pumping  and  in  many  process  plants.  All  turbo  compressors  are  limited  in  their  performance  by  the 
aerodynamic  phenomena  of  stall  and  surge,  where  the  flow  of  the  gas  becomes  unstable  and  can  re¬ 
verse  in  direction.  Stall  and  surge,  if  allowed  to  develop,  can  cause  significant  mechanical  damage  to 
the  compressor. 

Present  designs  of  axial  compressors  use  fixed  geometry  rotor  blades  and  fixed  geometry  stator 
vanes,  with  a  limited  capability  to  vary  vane  angles  against  pre-set  limits,  using  simple  control  algo¬ 
rithms.  The  operating  point  for  the  compressor  is  designed  to  give  an  adequate  safety  margin  from  the 
surge  line,  therefore  avoiding  the  possibility  of  stall  or  surge  in  operation.  This  surge  margin  puts  a 
limit  on  both  the  work  that  the  compressor  can  do  and  its  efficiency.  For  example,  large  industrial 
turbo  compressors  can  absorb  powers  of  the  order  of  50  MW,  with  annual  operating  costs  of  between 
£5M  and  £20M,  depending  on  the  duty  cycle  and  power  charges  applied.  It  is  understandable  there¬ 
fore  that  the  costs  for  even  a  small  drop  in  efficiency  due  to  a  provision  for  pressure  and/or  flow  with 
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adequate  surge  margin,  is  very  significant.  The  avoidance  of  surge  has  important  safety  implications 
in  aerospace.  Surge  under  extreme  manoeuvres  has  resulted  in  the  loss  of  aircraft. 

Supported  by  a  group  of  industrial  organisations  and  experienced  turbo-machinery  designers,  the 
author’s  team  decided  to  tackle  the  problem  of  aerodynamic  instability  in  compressors  in  a  novel  way. 
The  decision  was  made  to  reconsider  the  fundamentals  of  compressor  design  by  removing  the  usual 
assumption  of  fixed  or  partially  variable  geometry  and  to  apply  concepts  from  the  intelligent  network 
paradigm. 

As  a  result,  a  design  of  an  axial  compressor  with  variable  geometry  emerged,  where  an  intelli¬ 
gent  agent  individually  controls  each  movable  element.  Agents  are  then  connected  into  a  network  and 
empowered  to  negotiate  among  themselves  relative  positions  of  movable  elements  with  a  view  to 
achieving  a  performance  as  close  as  feasible  to  the  optimum  under  continuously  changing  aerody¬ 
namic  conditions.  The  overall  behaviour  of  the  compressor  emerges  from  the  interaction  of  agents. 

The  proposed  intelligent  geometry  compressor  will  operate  by  using  sensors  to  monitor  the  aero¬ 
dynamic  conditions  at  each  movable  element.  Sensor  information  will  be  used  by  local  agents,  which, 
through  the  process  of  negotiation,  will  make  control  decisions  and  instruct  actuators  to  incre-  men¬ 
tally  adopt  the  flow  path  geometry  that  ensures  optimum  performance  for  current  aerodynamic  condi¬ 
tions. 


Figure  1  -  A  multi-agent  model  of  an  intelligent  geometry  compressor 
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Simulation  results  indicate  that  an  axial  compressor  designed  as  a  network  of  movable  elements 
could  be  operated  over  a  significantly  enlarged  envelope  without  risk  of  stall  or  surge  [4].  The  project 
has  now  reached  the  stage  of  experimental  tests  on  a  variable  geometry  compressor  in  Cambridge 
University  Turbomachinery  Lab  [5]. 

Utilising  embedded  processing  power  it  becomes  feasible  to  design  into  the  compressor: 

•  Self-diagnosing  (monitoring  compressor  conditions  and  identifying  faults  when  they  occur), 

•  Self-repair  by  reconfiguration  (isolating  faulty  parts  and  thus  making  them  harmless) 

•  Graceful  degradation  of  performance  (repositioning  remaining  healthy  parts  to  achieve  a  reduced 
but  acceptable  level  of  performance;  also,  in  case  of  a  serious  failure  of  critical  elements,  such  as 
actuators,  agents  can  revert  to  the  fixed  geometry  mode  of  operation) 

1.2  A  Family  of  Space  Robots 

A  robot  was  recently  launched  by  a  UK  team  to  explore  Mars.  Unfortunately,  it  got  lost.  It  dis¬ 
appeared  without  a  trace  among  speculations  that  it  landed  into  a  crevice  on  the  Mars  surface  and  lost 
the  communication  link  with  the  control  station.  This  disaster  could  have  been  avoided  by  sending  to 
Mars  a  “network”  of  smaller  robots.  In  fact,  just  before  the  unfortunate  Mars  robot  project  started,  I 
joined  another  team  of  researchers,  involving  three  universities  and  two  spacecraft  manufacturers 
from  the  UK,  concerned  with  the  development  of  technologies  for  the  autonomy  and  robustness  in 
space.  Following  the  design  principles  described  in  [2]  and  briefly  outlined  in  this  paper,  our  team 
concluded  that  a  family  of  five  much  smaller  intelligent  robots  would  do  a  better  job  under  uncertain 
conditions  in  space  than  a  single  big  robot.  Each  member  of  the  robot  family  had  a  limited  intelligence 
and  was  potentially  able  to  undertake  simple  tasks  such  as  placing  scientific  instruments  onto  a  correct 
location  and  to  provide  a  variety  of  services  to  other  members  of  the  family,  e.g.,  cleaning  their  solar 
cells  if  they  get  covered  by  the  space  dust  and  helping  them  to  get  out  of  cracks  in  the  Mars  surface. 
Multi-agent  control  system  provided  intelligence  to  the  robot  family  without  having  to  rely  on  “world 
model”  of  the  Mars  environment;  just  a  manageable  ontology.  The  cost  and  weight  per  unit  perform¬ 
ance  for  the  family  was  estimated  to  be  below  the  cost  and  weight  of  an  equivalent  single  robot.  In 
addition,  five  smaller  robots  offered  an  important  advantage  in  packaging  for  launch  and  delivery.  The 
results  of  this  project  were  ignored  with  catastrophic  consequences. 

Conclusion 

Only  two  practical  examples  out  of  many  available  are  given  here  to  illustrate  the  new  approach 
to  the  design  of  physical  artefacts  based  on  the  premise  that,  for  environments  characterised  by  uncer¬ 
tainty,  it  is  advantageous  to  design  complexity  into  artefacts  rather  than  making  them  fully  predict¬ 
able. 
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Abstract 

The  report  includes  some  essential  results  of  the  institute  for  infonnation  transmission  problems, 

Russian  Academy  of  sciences,  in  the  domain  of  Bioinformatics. 

BBeaetme 

Pa3BHTite  mcto/iob  Hii.iycTpuajibnoro  ccKBCiinpoBaiiHsi  h  CBtnannoe  c  sthm  6i>icTpoe  iraKoruie- 
HHe  pocTyniibix  oaKTcpnaiibirbix  reHOMOB  /icnacT  iicooxo.thmbim  pa3BHTiie  mcto/iob  KOMnBioTcpnoii 
o6pa6oTKii  reHOMHtix  /lamibix.  3Ta  iapaua  nocTaBiicira  b  KauccTBC  npnopitTeTHOH  b  rcnoMiibix  npo- 
rpaMMax  mhothx  CTpaH,  b  tom  'incac  Pocchh  h  CIIIA  (ranpiiMep,  b  nporpaMMe  MmmcTepcTBa 
3HepreTHKH  Genomes  for  Life).  B  HacTOJimee  speMa  aocTyniiBi  mcto/ibi  KOMnbtoTepHoit  aHHOTaitnii 
reHOMOB  Ha  ocHOBe  aHanH3a  ochkobbix  roMononiH  h  3kthbho  patBUBaioTCH  apynic  mcto/ibi  nonHO- 
reHOMHoro  aiiaim/a,  b  nacTHOCTH,  Bbi/icncniic  noiitiiHoniiBix  KJiacTepoB,  c|) unorei leranec k h x  narrep- 
HOB  H  T.n.,  a  TaiOKe  MCTO/lbl  MCTaGoJIHHCCKOH  peKOHCTpyKUHH.  n pO.TO.T/KaCT  paiBHBaTBCa  TaiOKe  3KC- 
ncpuMCHTanBirafl  TexHHKa.  B  nacTHOCTH,  y*:e  nponcxo/iiiT  cnc/iyiomnii  Hn(|)opMai[HonnBiii  B3pbiB  b 
o6nacTH  aiiaaiiia  SKcnpecciiH  reHOB  Ha  MHKpo'mnax. 

O.Tiioii  H3  BCCBMa  cymecTBeHHbix  ooaacTcii  reHOMHoro  aHanH3a  hb.ihctch  aHanH3  perynaitHH 
reHOB.  IfoMHMO  (jtyHytaMeHTajiBHoro  HHTepeca  /pia  noHHMaHiia  <J)H3HoiiorHHecKHX  npoiteccoB,  npo- 
HcxozpmtHX  b  GaKTepnajiBHOH  KJieTKe,  TaKoit  aHanH3  Ba>KeH  h  ana  CMe>KHbix  ooaacTcii  KOMnbioTep- 
hoh  reHOMHKii  h  TaiOKe  HMeeT  Gontmoe  npaKTimecKoe  iiiaucnHc. 

C  iiayinoii  tohkh  tpenna,  HHTepecHO  He  tojibko  noniiMaTB,  mno  /icnacT  KJicTKa  -  oTBeT  Ha  stot 
Bonpoc  ztaer  MeTa6onHHecKaa  peKOHCTpyKitiia,  ho  h  Kozda  h  npu  kqkux  ycnoeimx  OHa  sto  ztenaeT,  kqk 
BKJIIO'iaiOTCJr  H  B3 a H M O ,T C ii C T B y I O T  OT/ICJIbHblC  MCTaOOaH'ICCKHC  nyTH  H  (|)H3HOaOnHICCKHC  nO.TCHCTC- 

mbi.  BbmeneHne  peryjwTopHbix  cnrna.no  b  -  ecTecTBeHHoe  h  iicooxo.thmoc  npo/io-T/Kcime  moooro 
SKcnepitMeHTa  no  MaccoBOMy  aHanH3y  SKcnpecciiH  reHOB.  BoJiee  Toro,  6e3  TaKoro  aHanH3a  pc  tyabTa- 
Tbi  no/iooiibix  3KcnepitMeHTOB  HeB03M0>KH0  iinTcpnpcTH poBaTb,  TaK  KaK  oTeyTCTByioT  /ipynic  cno- 
co6bi  Bbi/teitHTb  oT/tejiBHBie  peryjwTopHtie  no/tcHCTeMti  h  onucaTb  peryjwTopHbie  KacKa^bi. 

OKaibiBacTCH.  hto  bo  mhothx  GJiyHaax  aHanH3  pcryasmiiH  yiacT  B03MO)KHOCTb  yTO'niHTb  f|iy itk- 
itHOHajiBHyio  aimoTamrio  reHOB,  npontBC/ieimyio  /tpyrnMH  cnoco6aMH.  B  nacTHOCTH,  TaKHM  o6pa- 
30M  uacTO  y/iacTcn  yTO'niHTb  cneiiHc|)H'inocTb  perynsTopHMX  h  TpaHcnopTHbix  Ochkob.  a  TaK>Ke 
npepcKasaTb  HOBbie  (|)cp\tcnTbi,  yiacTByiomne  b  paccMaTpHBaeMOM  MCTaooJiH'iccKOM  nyTH.  HaKO- 
Heit,  aHanH3  perynaitHH  coBepmeHHO  hcooxo/ihm  npu  coi/iainm  iriTaMMOB-n-mepnpo/iynenTOB  hjih 
npu  BiicppciiHH  b  KJieTKy  'tyvKcpo.Tiibix  reHOB  Him  C037Uuthh  mTaMMOB  c  hobhmh  cbohctb3mh  (Ha- 
npHMep,  b  ucattx  OHOJiorH'iccKoii  ohhctkh).  KpoMe  Toro,  Miionrc  pcryanTopiibic  CHCTCMbi  hb/ihiotch 
xopomHMH  noTeHitnajiBHBiMH  MHmeHJiMH  ajul  jieKapcTB  KaK  mnpoKoro,  TaK  h  y3KOHanpaBJieHHoro 
pciicTBiisi. 


5 


Bo3HHKaioT  /irsa  Tuna  3a/jaH:  BBmeJieHHe  peryjMTopHoro  ciirHana,  to  ecTB  o6mero  ci-inrana, 
obecnemiBaiomero  coBMecTHyio  pa6oTy  rpynnti  reHOB,  HHor/ja  b  chjibho  3amyMJieHHBix  .naHHBix;  h 
nOHCK  HOBBIX  CHTHajIOB  ,13111 10 TO  B  11,13  B  TeHOMe,  TO  CCTB  HOBBIX  TeHOB,  pcry.llipy  lOIHIIXCSJ  COBMeCTHO 
C  3a/iaHHBIMH.  Flpn  3T0M  HCOOXO.IIIMO  yHHTBIBaTB,  HTO  peryjIHTOpHBie  CHTHajIBI  B  Iiy KjTCOTHTUIBIX  nO- 
cnenoBaTenBHOCTJix  6BiBaioT  flByx  tiiiiob  -  TpaHCKpiiniiHOHHBie  (to  octb  othojibhbio  cjjparMeHTBi 
/JHK.  C  KOTOpBIMH  CBHIBIBaiOTCH  OC.I K II- p  C ryjIHTO p BI )  H  CHTHajIBI,  CBH33HHBIC  C  06pa30BaHHeM  BTO- 
piIHHOH  CTpyKTypBi  PHK. 

3a,iana  bbijicjiciihh  peryjinTopHBix  CHTHajIOB  xoporno  H3BecTHa.  B  HHCTHTyTe  npo6neM  ncpc/ia- 
hh  HH(JjopMaL[HH  PAH  pa3pa6oTaH  h  3anporpaMMnpoBaH  bbihhchhtcjibho  scjxjjeKTHBHBiH  ajiropiiTM 
BBineJieHiin  CHTHajIOB.  TecTupoBamie  h  cpaBHeHiie  c  jiocTynHBiMii  nporpaMMaMH  noKa3ajio  ero  npax- 
THHecKyio  npuMeHHMOCTB.  Bbiji  npoBC/icn  MaccoBBiii  aHajiH3  peryjiaTopHBix  oo.iacTcii  b  ibvx  Ba>K- 
hbix  rpynnax  oaKTcpiiii:  raMMa-npoTeoBaKTepnn  (3HTepo6aKTepiiH-nacTepeJiJiBi-Bii6pHOHBi)  h  rpaM- 
nOJIOJKHTeJIBHBie  BaKTepiIII  (SailHJIJIBI-KJIOCTpHJIHH).  3T0T0  6BIJIH  paCCMOTpeHBI  OpTOJIOTHHHBie 

panBi  reHOB  (oT^eJiBHO  b  KajK^oii  (JjujioreHeTHHecKOH  rpynne),  nocKOJiBKy  Rim  TaKiix  rpynn  mojkho 
npennoJiaraTB  coxpaHeHiie  peryjMTopHoro  curHajia  b  poztCTBeHHBix  reHOMax. 

ripoBcncn  cpaBHHTeJiBHBiii  aHanH3  6aKTepnajiBHBix  pcry.mopiiBix  chctcm,  BavKHBix  c  npaKTii- 
HecKoii  to'ikii  ipciim.  B  HnnH  cfjjopMiipoBajiacB  rpynna  y'iciiBix,  KOTopBie  b  tchciihc  hcckojibkhx 
JieT  bctvt  pa6oTBi  b  yK33aHHBix  HanpaBJieHiinx.  Mhothc  Haimi  npe.iCKaiaiim  6bijih  no.iTBcp'/K/iciiBi 
SKcnepiiMeHTajiBHO  KaK  KOJiJieraMH,  Tax  h  He3aBHCHMBiMH  HCCJie/tOBaTena mh .  HaMH  HCC.ic.iOBaiiBi 
CHCTeMBi  yTHJiH3aiiHH  iiHHKa  ii  >Kejie3a  (naToreHe3),  oTBeTa  Ha  nepeHacejieHHocTB  (cipecc  h  naTore- 
He3),  OTBeTa  Ha  TenjioBoii  h  runepoKCHUHBiH  ihok  (cTpecc),  ycToiiniiBOCTii  k  tjdkcjibim  MeTajuiaM 
(cTpecc).  Pa6oTBi  no  HByM  nocJienHHM  HanpaBJieHiniM  bcjihcb  cobmcctho  c  KOJiJieraMH  H3  Lawrence 
Berkeley  National  Laboratory  (USA),  npn  stom  paecMaTpiiBajiHCB  reHOMBi,  ceKBeHiipoBaHHBie  b 
Joint  Genome  Institute  DOE  USA  b  paviKax  npocKTa  Genomes  for  Life  (MnHHCTepcTBO  OncprcTiiKii 
CHIA).  YKa3aHHBie  peryjinTopHBie  CHCTeMBi  ocoocimo  BavKHBi  n jih  aHajiH3a  oaKTcpiiii.  npiiMcnsJCMBix 
B  CHCTeMaX  OHHCTKH. 

VIctotbi  aHanH3a  PHKobbix  CHTHajIOB  pa3pa6oTaHBi  cymecTBeHHo  cjiabee.  H3BecTHo  jinmB  He- 
ckojibko  nporpaMM  noncKa  H3BecTHBix  naTTepHOB,  h  Bee  ohh  He  npucnocobjieHBi  /pin  aHajiH3a  pery- 
jmtophbix  CTpyKTyp.  nporpaMMBi  npyrnx  aBTopoB  ,T.i h  bbi.icjiciihsi  KOHcepBaTHBHBix  peryjiHTopHBix 
CTpyKTyp  PHK  npaKTiuiccKii  He  ony6jiHKOBaHBi.  HaMH  peajiH30B3HBi  ,iBa  noixo.ia  k  BBi,ic.icnnio  Ta- 
khx  CTpyKTyp.  Bo-nepBBix,  ncnoJiB30BaH  tot  (|)3kt,  hto  pcry.isjTopiiBic  CTpyKTypBi  KOHcepBaTHBHBi  b 
pojtCTBeHHBix  reHOMax,  h  noiTOMy  MoryT  6bitb  npciCKaiaiibi  nyreM  BBipaBHiiBaHiui  MeJKreHHBix  06- 
jiacTeii  opTOJiorHHHBix  reHOB.  Bepcini  stoto  anropiiTMa  peajiH30BaHa  h  ycneumo  TecnipoBaHa  Ha 
MOJteJiBHBix  CHTyaiuisix  (HanpiiMep,  tPHK).  Bo-btopbix,  movkiio  ocHOBBiBaTBcn  Ha  o6mnx  CBoiicTBax 
pcry.mopiiBix  crpyKTyp  -  hx  ctiocooiiocth  npiiHHMaTB  ajiBTepHaTHBHBie  Kon(|)op\fannn.  BK.noiaio- 
mne  noTeHHHajiBHBiii  TepMHHaTop .  3tot  anropiiTM  T3K)Ke  6biji  peajiH30BaH  h  TecmpoBaH  Ha  pane 
H3BecTHBix  cucTeM  (aTTeHioaTopBi  aMHHOKHCJioTHBix  onepoHOB  raMMa-npoTeo6aKTepHii).  npn  Tec- 
TiipoBaHHH  yuanocB  Haimi  paHee  HeomicaHHBie  an einoaTopBi  b  hobbix  reHOMax.  3aTeM  o6e  sth  npo¬ 
rpaMMBi  6bijih  npiiMeHeHBi  hjm  aHanH3a  optojiothhhbix  punoB  reHOB  H3  yKa33HHBix  BBime  h  mhothx 
npyrux  TaKCOHOMHnecKHX  rpynn. 

CpaBHHTeJiBHBiii  no.ixo.i  k  PHKoboh  pcry.mimi  6biji  ycnemHO  npiiMeHeH  HaMH  /pin  aHanH3a 
HeCKOJIBKHX  MCTaOO.lH'ICCKHX  CHCTeM.  Hpil  3T0M  y,ia.lOCB  npe.lCKaSaTB  JIh6o  yTOHHHTB  (jjyHKHHH 
puna  reHOB,  b  ochobhom  rpaHcnopTepoB,  ho  TaK)Ke  n  (jicpMciiTOB.  Bbijih  npciCKaiaiiBi  coBepmeHHO 
HOBBie  CHCTeMBi  pcrynunwi  6nocHHTe3a  BiiTaMHHOB  (piiOoijxiaBiiiia,  TiiaMHHa  h  KooajiaMinia),  b  ko- 
TopBix  o.ma  ii  Ta  >Ke  ajiBTepHaTHBHan  CTpyKTypa  peryjinpyeT  3Kcnpcccnio  Ha  ypoBHe  TpaHCKpuniimi 
b  rpaMnojio>KHTeJiBHBix  oaKTcpinx  h  Tpanc.isHimi  -  b  rpaMOTpHiiaTeJiBHBix.  BnepBBie  bBiJia  npciCKa- 
3aHa  pcry.isHiiisj  3a  c'ict  iienocpe.iCTBcnnoro  crsynBinanm  Koncnioro  npoiyKTa  MCTaoo.iii'iccKoro 
nyra  co  CTpyKTypHBiM  3-ICMciitom  b  .iHicpiioii  oo.iacTH  PHK.  He.ianiio  sth  npciCKaiaiiiisi  6bijih  He- 
33BHCHMO  nO.lTBCp'/K.lCIIBI  B  SKCnCpiIMCIITC.  MbI  T3K/KX  paCCMOTpeJIH  pCry.lflllHIO  MeTa6oJIH3Ma  Me- 


6 


THOHHHa,  JIH3HHa,  apOMaTHHCCKHX  H  pa3BeTBJieHHBIX  aMHHOKHCJIOT  y  rpaMnOJIO)XHTeJIBHBIX  H  rpa- 
MOTpuuaTentHBix  6aKTepHH. 

IIoMiiMO  aHanH3a  perymiHHH,  Ba>XHyio  pout  b  xoMninoTcpnoM  reHOMHKe  npoKapnoT,  h  b  nacT- 
HOCTH,  B  ailllOTaHHH  reHOB  HrpaCT  HCCJIC/lOBailHC  MHKpO-  H  M  a  K  p  O  3  O  -3 1 0 1 1 H  H  reHOB  H  IICJTBIX  reHOMOB. 
B  nepBOM  cnynae  oco6bih  HHTepec  npc.TCTaBnncT  aHanH3  runepBapnaSentHtix  ynacTXOB  reHOB,  no- 
CKOJIBKy  T3KHG  yHaCTKH  XapaKTCpilBI  HRH  nOBepXHOCTHBIX  OCJIKOB  naTOreHOB.  TeM  CaMBIM,  VHCT  rn- 
ncpBapHaoc-BBHBix  amiTonoB  Ba>KeH  xax  jinx  oiiciikh  iia,ic>KnocTH  npiiMcnncMBix  HHarnocTHHecKiix 
C'pC.lCTB  H  BaKHHIl,  TaK  H  npii  C03/iaHHH  CHnTCTHHCCKHX  BaKHHIl  HOBOTO  nOXOJieHHJI.  CjIC/iyCT  OTMe- 
THTB,  HTO  TaKIie  SeJIXH  HaCTO  OKaiBIBaiOTCB  CnCHH(|)H'niBIMH  TlJIfl  y3KHX  TaXCOHOMHHeCXHX  rpynn,  H 

noTOMy  cna6o  non/iaioTcn  oDBi'nioviy  epaBHUTenBHOMy  aHanH3y. 

HaMH  6biji  3HaHHTeJiBHO  ycoBepmeHCTBOBaH  H3BecTHBiii  anropiiTM  rjisl  bbi/icjichhsi  runepBa- 
pnaocJTBnBix  y'lac'TKOB.  Oh  npuMeHeH  k  aHanH3y  BiipycHBix  reHOMOB. 

HaKoiicn,  nocnc/iimc  /(Be  aa/ia'in  CBinaiiM  c  npo6neMaMH  Maxpo3BOJiiou;H n.  IlepBOH  m  hhx  hb- 
jmeTCfi  cornacoBaHHe  c|) HnoreHeTHnec  xhx  ncpcBBCB.  nocTpocniiBix  no  OTnenBHBiM  reHaM,  n  nocTpoe- 
Hne  Ha  3toh  ocHOBe  o6mero  /icpcaa  bbojiiohh h  bhhob.  ynuTBiBaiomero  Kax  hctohiiocth  b  ncpcBBax 
reHOB,  Tax  h  c|)yH,naMeHTaiiBHBie  jiBneHiui  flynniixaHiiH  h  noTepn  reHOB.  3a^ana  corciacoBaHHJi  ne- 
pcBBCB  H3BecTHa,  xotji  h  nanexa  ot  y,30 bjt ct bo p htch b n o ro  pemeHHa.  HaMH  npe/tnomeH,  3anporpaM- 
MnpoBaH  h  TecmpoBaH  hobbih  ajiropHTM  am  peuieHHJi  3toh  3a/iaHH.  C  ero  novioiHBio  npoBC/icn  Mac- 
cobbih  aHanH3  MHorux  ziepeBteB  reHOB,  a  3aTeM  noJiyneHHBie  pe3ynBTaTBi  6bijih  HcnoiiB30BaHBi 
peuieHHJi  BTopoii  3a^ann  -  bbi/icjichhsi  reHOB,  y  xoTopBix  mo>kho  no/ioapcBaTB  ropH30HTaiiBHBiH  ne- 
peHOC  B  XO/IC  HX  3B0JIK>HH0HH0H  HCTOpiIH. 

3na'iHMOCTB  sibjichhsi  ropH30HTam>Horo  nepeHoca  b  3bohiohhh  daxTepnii  CTana  nciia  tojibxo  b 
nocnc/iiiiic  /iBa-Tpn  ro/ta  nocne  nosniJicnnsi  MHO>xecTBa  nonHBix  reHOMOB.  Tax,  viaccoBBiii  ropH30H- 
TajitHBie  nepeHoc,  no-BH/iHMOMy,  o6t)icHJieT  TepMocjiHJiHio  pum  daxTepnii  (Thermotoga,  Aquifex, 
Thermoanaerobacter),  a  Taioxe  MeTadoJiHHecxyio  nnacraHHOCTB  puna  apxeii  (b  nepByio  onepe/tB, 
Methanosarcina).  KpoMe  Toro,  cnenyeT  ynecTB,  hto  ropH30HTajiBHBiH  nepeHoc  nrpaeT  Ba>XHyio,  earn 
He  pemaiomyio,  pout  b  Taxnx  abjiciihsix .  xax  nexapcTBeHHaa  vctoh'ihboctb  h  BiipyneHTHOCTB  naTO- 
reHOB,  a  Tax>xe  choco6hoctb  daxTcpi-m  k  OHo/icrpa/iaiiHH  chiitcthhccxhx  BemecTB  (c|)chojibi,  xoMno- 
HeHTBi  ne(|)TH)  h  oca>R7icnHio  TJDKentix  MeTannoB,  hto  b3>kho  turn  CHCTeM  6HonoriiHecxoH  ohhctkh. 

7I,o  chx  nop  BBinc-BciiHe  reHOB,  nonoapHTCHBiiBix  Ha  ropHioiiTanBiiBiii  nepeHoc,  npoHiBoni-inocB 
BpyHHyio.  Mbi  coin  an  h  CHCTeMy  nnn  aBTOMaTHHecKoro  BBinenenun  Taxnx  reHOB,  nnn  Hero  pa3pa6o- 
TajiH  anropuTM,  ochob3hhbih  Ha  cnc/iyioincM  nnee:  ropH30HTanBHo  nepeHeceHHBie  reHBi  -  3to  HMeH- 
ho  Te  reHBi,  KorapBie  cnnBHee  Bcero  npenaTCTByioT  Bno>R'cnino  ncpcaa  reHOB  b  ncpcao  bhhob.  Bbihh 
nonyHeHBi  pe3ynBTaTBi,  noKa3aBHiHe  npHMeHHMOCTB  h  ycTOHHHBOCTB  3Toro  MCTopa.  OcymecTBneH 
MaccoBBiH  aHanH3  opTOJiorHHHBix  rpynn  reHOB  H3  6a3Bi  nainiux  COG,  h  coBMecTHO  c  KonncraviH  H3 
National  Center  for  Biotechnology  Information  (National  Library  of  Medicine,  NIH,  USA)  npoBeneH 
neTajiBHBin  aHanH3  nonyneHHBix  npHMepoB  h  hx  CHCTeMaTH3aHiM.  Homhmo  BKJiana  b  (jjyHnaMeH- 
TajiBHyio  npo6neMy  3bojhohhh  daKTepnajiBHBix  reHOMOB,  3th  pciynBTaTBi  b3)khbi  nnn  annoTaiiHH 
reHOMOB,  onucaHiM  (|)ynKHHii  reHOB.  riosTOMy  mbi  oOBcnuniinH  hx  c  npyriiMii  pe3ynBTaTaMH  reHOM- 
Horo  aHanH3a,  b  nacTHOCTH,  c  pe3ynBTaTaMH  BBincncnnsi  pcrynuTopiiux  curHanoB.  B  caMOM  nene,  bo 
MHorux  cny'iaax  ropH30HTanBHO  nepeHeceHHBie  reHBi  perynupyioTCsi  coBMecTHO  (HanpiiMep,  Taxaa 
cmyaHHH  xapaKTcpua  j\jm  chctcm  ycToiiHHBOCTH  k  a ii t h 6 ho t h k a m  h  TJHKenBiM  MeTannaM).  TeM  ca- 
mbim,  TaKoc  cocnHiienHc  pa3HBix  nonxopoB  noiBonncT  xax  yTOHHHTB  HCTopino  cooTBeTCTByiomux 
peryji^TopHBix  CHCTeM,  Tax  ii  6bitb  HcnonB30BaHHBiM  b  npaxraxe  aim  6opb6bi  c  pacnpocTpaHeHiieM 
JiexapcTBeHHoii  vctoh'ihbocth  y  naTOreHOB  h  npii  coinaiinn  hobbix  HiTaMMOB  nnn  6HonornHecxoH 
OHHCTXH. 

B  iiacTosHHce  BpeMa  CTana  o'icbh,thoh  hcooxohhmoctb  anropuTMOB  (h  xoMnBioTepHBix  npo- 
rpaMM)  aHanH3a,  He  onupaioiiuixcsi  Ha  HanHHHe  3 kc n cp h m c i iTan b ho  oxapaxTepH30BaHHoii  ooyliaio- 
mcii  BBiSopxn,  T.e.  Ha  6onBiuoe  hhcjio  H3BecTHBix  npHMepoB  aHanH3HpyeMoro  hbjichhu.  flo  chx  nop 
HanHHHe  Taxoii  BBidopxn  6bijio  HeodxoflHMO  rjisl  Bcex  nocTynHBix  anropHTMOB  aHanH3a  daxTepnajiB- 
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hbix  reHOMOB;  npn  tom,  hto  b  Oojibihhhctbc  bbixhbix  cnynaeB  anexBaraaa  BBiOopxa  He  Moraa  (h  He 
MO>KeT)  6bitb  nonyneHa  H3-3a  OTcyTCTBiM  /locTaTO'inoro  HHCna  iia/ic>KHBix  npiiMcpoB.  noHHMaHHJi 
BHyTpeHHHX  3aKOHOMepHOCTeH  HBJICHIia  H  T.,3. 

B  khhcctbc  ueHTpajitHBix  3anan  reHOMHKH  npoKapnoT  HaMH  p a cc m a Tp h b a i ot c a  h  b  3aMeraoii 
CTeneHH  npottBHHyTBi  pemeHHJi  cJie,ztyiOHtHe  3ananH,  HanpaBJieHHBix  Ha  aHanH3  OaxTepnajiBHBix  re- 
HOMOB. 

OcHOBHbie  pe3yjn>TaTbi 

AjizopuniMbi  djin  atuvima  pezyimmopiibix  cuzmuioe  (1).  Pa3pa6oTaH  cpaBHHTentHBiH  no/ixo/i  k 
3a^ane  BBiaBJicnna  perymiTopHBix  ynacTXOB  b  OaxTepnajiBHBix  reHOMax.  Oh  c  ycnexoM  npuMeHeH 
npn  ana.BHic  uenoro  pan  a  pcrynaTopiiBix  cncTeM:  OTBeTa  Ha  CTpece  (mhoixcctbchhoh  .BCxapcTBennoii 
ycTOHHHBOCTH,  TennoBoro  HioKa,  SOS-OTBeTa,  OTBeTa  Ha  nepeHaceneHHOCTt),  MeTa6onH3Ma  (caxa- 
poB,  aMHHOKHCJioT,  BHTaMHHOB,  >KHpHBix  khcjiot)  h  .ipynix.  B  to  >xe  BpcMa.  npaKTHKa  noKa3ana  He- 
nocTaTOHHOCTt  cymecTByioHtHX  mcto.tob  BBi/iCJicnna  ciirHana. 

CyTB  b  tom,  'iTO  npn  aHanH3e  rcnoMiiBix  /uihhbix  npiixoniiTca  hmctb  ne.no  c  tarpanicniiBiMH 
BBl6opKaMH,  B  KOTOpBIX  CHTHajI  npHCyTCTBy eT  TOJIBXO  B  HaCTH  nOCnenOBaTCnBIIOCTCH  H3  Bi>l6opKH. 

CymecTByiomHe  anropiiTMBi,  xax  npaBHJio,  He  b  coctojihhh  anexBarao  aHajiH3HpoB3TB  Taxne  naH- 
Htie.  HaMH  npcnnovKcn  h  xoMnBioTcpno  peajiH30BaH  cymecTBeHHo  hobbih  (ohchb  OBicTpsiii  no  Bpe- 
MeHH  pa6oTti,  npuMepHO  KBa.ipaTHHHBiii  ot  pa3Mepa  jiamiBix)  pacnapajuieJiHBaeMBiH  anropHTM,  xo- 
Toptra  ycneniHO  pernaeT  3Ty  3anany  nim  Taxnx  BBiOopox  (/JaHHJioBa  h  np.,  2001  -  3neci>  h  najiee  Bee 
ccBuiKH  OTiiocaTca  k  eooTBeTCTByiomHM  ro/iaM  Activity  reports  Harnero  HHCTHTyTa;  hx  mo>kho  TaK- 
>xe  HaiiTH  Ha  caiiTe  HHCTHTyTa  hjih  nonyHHTB  no  3anpocy  Ha  a/ipcc  director@iitp.ru). 

TecTHpoBaHHe  stoto  anropHTMa  b  peanBHBix  cmyaiprax  (aHanH3  nypiiHOBoro  h  apruHHHOBoro 
perynoHOB,  chctcmbi  xaTaSounraoH  penpecenn)  noxasano  ero  npaxTunecxyio  npuMcniiMOCTB.  npo- 
bc.tcii  MaccoBBiH  aHajiH3  pcrynaTopiiBix  oOJiacTcii  b  rpynne  raMMa-npoTeo6axTepiiH  (siiTcpooaKTC- 
pHH-nacTepeni[i>i-BH6pHOHi>i),  a  Tax>xe  aim  rpaMnoJio>KHTeJiBHBix  OaxTeprai  H3  rpynnti  SauHnn- 
KHOCTpnnHH.  JSjIX  3TOTO  paCCMOTpeHBI  BBlOopXH  OpTOJIOTHHHBIX  reHOB  (OTneUBHO  H3  K35KJIOH  rpyn- 
ra>i),  nocxonBxy  hmchho  jsjia  TaKHX  BBiOopox  moixho  npenno:iaraTB  coxpaHeHHe  perynaTopHoro  cht- 
Hana  b  poncTBcniiBix  reHOMax. 

OTMeTHM,  hto  b  o6e  3th  rpynnbi  oaKTcpnii  Bxo.iaT  xax  OHOTCxnoJiorHHCCKH  Ba>XHBie  opraHH3- 
mbi  ( Escherichia  coli,  Bacillus  subtilis,  Clostridium  acetobutylicum,  Lactococcus  lactis),  Tax  h  naTO- 
reHbi  (B036yttHTenH  nyMBi,  xonepBi,  pa3JiHHHBix  BocnajieHHH  h  xhihchhbix  HHcJiexunH,  ch6hpcxoh 
a3Bbi,  a  Tax>xe  cTpenToxoxxn,  c Ta c|) hjt o k o k  k  h  ,  jiHCTepmi  h  /ip.). 

CpamumejibHbiu  aHajiU3  pezynnmopubix  cucmeM,  tta.vaibix  c  npai<mulieci<ou  mom<u  ipeiuifi  (2). 
nOMHMO  ca MOCTO aTC.3 B 110 it  HayHHOH  IlCimOCTH.  3113.3133  peryjMTOpHBIX  CHCTeM  Ba>XeH  C  npaXTHHe- 
CKoii  to'ikh  jpcima.  Tax  xax  oh  noiBOJiacT  npc.TCKajBiBaTB  (jjyHXHHH  paHee  HeonncaHHbix  reHOB,  a 
Tax>xe  nporH03HpoBaTB  oTBeT  xneTXH  Ha  Te  hjih  iiiibic  Boi/iciicTBiia.  Ocoobih  HHTepec  npn  3 tom 
n p e.TCTa bji a iot  chctcmbi  naToreHHocTH  h  OTBeTa  Ha  CTpece.  nepBBra  ran  chctcm  eymecTBeHeH  ,3.3  a 
MettHitHHbi,  a  nocnettHaa  CHCTeMa  -  rjul  H3yneHHa  h  yjiyHiueHHa  niTaMMOB,  HcnoJib3yeMbix  npn  6ho- 
JIOTHHeCXOH  OHHCTXH  npOMBIIHJieHHBIX  CTOXOB.  HaMH  HCCJIC/IOBailBI  pcryjiaTOpiIBIC  CHCTCMBI,  epe.TH 
xoTopbix  cucTeMBi  yTH.iH  jaiiHH  vxcneia  h  HHHKa  (naToreHe3),  chctcmbi  OTBeTa  Ha  TenjioBOH  h  rune- 
poKCHHHBiii  ihox  (cTpecc),  chctcmbi  OTBeTa  Ha  nepeHaceJieHHOCTB  (quoram  sensing  -  CTpece  h  naTO- 
reHe3),  chctcmbi  vctoh'ihbocth  x  TavxcnBiM  MCTannavi  (cTpecc,  xpaiiHe  Ba>XHO  ,ina  chctcm  ohhctkh). 
Hiy'icua  SBonioima  m CTa oon h 'i cc ko ro  nyra  OTBeTa  Ha  runepoKCHniiBiii  inox  h  pacnpocTpaHeHHe 
CHCTeM  ycTOHHHBOCTH  X  Ta'/XCJIBIM  MCTa.3.3aM  B  pa3HHHHBIX  TCHOMaX.  TaiOXe  npO.TO.TA'aCTCa  H  iyHCIIHC 
MeTa6onH3Ma  caxapoB  (b  tom  nucne  b  niTaMMax,  npiiMeHaeMBix  b  raimeBOH  npoMBiiuneHHOcra)  h 
BHTaMHHOB  (,T.3a  6 H O T C X II 0.30 f H 'I C C K II X  IHT3MM0B). 


AjizopumMbi  npedcKaiUHun  pezyjinmopmix  cmpyianyp  PHK  (3).  Muonic  perynaTopHBie  chc- 
tcmbi  b  6aKTepHani>Hi>ix  reHOMax  ocnonaiibi  Ha  o6pa30BaHHii  btophhhbix  CTpyKTyp  PHK.  HaMH  pa3- 
paDOTaiibi  mcto/ibi  c h ctc viaT h nee Ko ro  aHajiH3a  CTpyKTyp  TaKoro  po.Ta.  npn  3tom  ncno-Tbionaiibi  ,ina 
Tuna  coo6pa>KeHHH. 

Bo-ncprsbix.  pcrynaTopiibic  CTpyKTypbi  KoiiccpriaTHBiibi  b  po.TCTBCimbix  reHOMax.  nosTOMy  ohit 
MoryT  ObiTb  npc.TCKaiaiibi  nyTeM  BbipaBiiiiBaima  MORTCimbix  ynacTKOB  it  nocTpoeHiM  noTeimiianb- 
HBIX  BTOpH'IIlblX  CTpyKTyp  PHK  /Uia  BCCTO  BbipaBIlHBailHH.  Bo-BTOpbIX,  MO'/KIIO  HCn0JIB30BaTB  o6mne 
CBOHCTBa  T3KHX  CTpyKTyp  -  B  HaCTHOCTH,  o6pa30BaHHe  KOHKypiTpyiOmHX  IHnHUeK,  H3  KOTOpbIX  O.TIia 
aBnaeTca  pcrynaTopnoii  (TepMHHaTopoM  TpaiicKpiiniuiH  huh  HHrn6HTopoM  miHimaium  Tpancna- 
UHH). 

B  nepBOM  cnynae  Hamn  anropiiTM  ocHOBaHBi  Ha  cneayiomeH  iiaee.  CHanana  b  Ka>icaoM  cjipar- 
MeHTe  Bbi/icnaioTca  naoopbi  Bcex  (He  noxoiacnx  npyr  Ha  ztpyra  h  MOCTaTO'ino  Moimibix)  ninuneK,  3a- 
TeM  Bbi'iiicnacTca  CTenciib  noxo>KCCTH  niooinx  /inyx  HinuneK  H3  ,TByx  (niooinx)  paaiibix  Ha6opOB  (b 
3yxc  anropuTMa  CMHTa-YoTepMaHa),  k  sthm  nirauibKaM  npiiMcnacTca  anropiiTM  H3  n.  1  h,  iiaKoncii, 
H3  OTOopainibix  TaKHM  o6pa30M  rnmineK  c  Kn  a/i  in  b a i otc a  ncpcKpinnia  (MaKCHMajiBHO  nonapHO  noxo- 
>KHe  MC/K.Ty  co6oh  h  He  6onee;  bmccto  ncpcKpuTiiii  MoryT  p  a  c  c  m  a  t  p  h  b  aT  b  c  a  h  .Tpyrnc  pcrynaTopiibic 
BTopHHHbie  CTpyKTypbi).  3tot  anropiiTM  6 bin  ycnenrao  TecrapoBaH  Ha  nocnc/iOBaTcniniocTax  tPHK 
KHIlIC'niOH  najIOHKH  H  IICKOTOpblX  aMHHOKHCJIOTHBIX  OnepOHaX,  a  T3K)Ke  ,Tp\THX  BTOpH'IIlblX  CTpyK- 
Typax. 

JXjul  pemeHiM  BTopon  3aaaHH  paipaGaTbiBacTca  anropiiTM,  ocnoBaniibiii  Ha  cnc/iyiomcii  ii.tcc.  B 
nocne^OBaTenBHOCTH  PHK  nmyTca  Bee  Kon(|)nrypannn  (b  nacTHOcra,  napBi  onpenencniibiM  o6pa30M 
3aiienjiaiomHxca  noTeHHiiajiBHBix  ninuneK  it  T.n.)  c  KanecTBOM,  npeBBimaiomeM  HeKOTopBin  nopor. 
Ero  6BicTpoTa  ooccne'iiiBacTca  hoboh  iinccii:  CHanana  naxonaTca  onpcncnemibic  'iiicncHHine  napa- 
MeTpBi  Bcex  ynacTKOB  nocneaoBaTenBHOCTH,  a  no  hum  CTpoflTca  caMH  KOHcjiHrypaiiHH  b  nopaaKe 
you Banna  hx  KanecTBa.  3tot  anropiiTM  6biji  ycneniHO  TecTHpoBaH  Ha  sa/ianc  aHanH3a  pan  a  onepo- 
hob  aMHHOKHCJioTHoro  CHHTe3a  raMMa-npoTeo6aKTepHH  (nicTiiniiiia.  iiionciinmia.  TpeoHHHa,  ipun- 
TO(|)ana)  h  3aTeM  Bcex  nocTyniibix  ceKBeHHpoBaHHBix  oaKTcpiiii.  C  o  o  tb  c  t  c  t  b  y  i  o  i  u  a  a  KOMmnoTcpiiaa 
nporpaMMa  6BiJia  npuMeHeHa,  b  HacraocTH,  k  opTononi'iiibiM  panavi  reHOB  c  KOHcepBaTHBHBiMH  Tep- 
MHHaTopaMH  b  niiacpninx  oonacTax. 

Cpaeu  um  en  bit  hi  ii  aHcuim  PHK-oeou  pezyjmuuu  (4).  Mbi  npiiMeHUJiii  cpaBiniTcnbiibiii  nonxon 
ana  aHanH3a  pcrynaTopiibix  chctcm,  ochob3hhbix  Ha  o6pa30BaHHH  anBTepHaTHBHBix  CTpyKTyp  PHK. 
Ebijih  iiccnc.TOBaiibi  aTTeHioaTopBi  onepoHOB  MeTa6onH3Ma  apoviaTH'iccKiix  aMimoKiicnoT.  CTpyKTy- 
pBi,  pcryniipyioiHiic  Tpaiicnamno  reHOB  piioocovianbiibix  6enKOB,  RFN,  THI  ancMciiTbi  h  B12,  pery- 
nnpyiomHe  6hochhtc3  BHTaMHHOB  pn6o(|)iiaBHHa  (B2),  TiiaMHHa  (Bl)  h  KooanaMiina  (B12)  cootbct- 
cTBeHHo  h  MHorne  npynic  PHK-obbic  ncpcKnionaTcnii.  3nccb  HaMH  6bijih  nony'iciibi  HHTepecHBie 
pe3yjiBTaTBi,  b  'iacTiiocTii.  6biji  BnepBBie  oniicaii  MexaHH3M  pcrynamm  6HOCHHTe3a  BHTaMHHOB. 
B  3HaHHTenBHOH  Mepe  mbi  aBTOMaTH3HpoBajiH  3Ty  pa6oTy,  HcnoJiB30BaB  nporpaMMBi,  cob, Tannine  b 
paMKax  sana'iii  3 . 

AHanm  zunepeapuadejibHbix  ynacntKoe  zeuott  (5).  npnoopcTcniic  oaKTcpiiaMii  naToreHHocTH  b 
pe3ynBTaTe  ropH30HTanBHoro  nepeHoca  reHOB  huh  MyTamiii.  noiBonaioimix  iaiiaTb  HOByio  SKononi- 
necKyio  HHiny,  nacra  npiiBoaHT  k  noaBneHHio  MomHoro  ceneKTHBHoro  aaBnefflia,  CTHMynnpyiomero 
OT6op  HOBBIX  rCIICTH'ICCKII  H3MCHCHHBIX  IHT3MMOB.  B  CB33H  C  3THM  B3)KHOe  npaKTH'ICCKOC  ilia'ICHHC 
HMeeT  BbiaBncimc  r h ncp b ap ii aocn b 1 1 bi x  ynacTKOB  b  reHax  BoioyniiTcncii  niu|)CKniioniibix  6one3Hen, 
y  KOTopBix  noBbiiiicimaa  iiiMCii'iiiBOCTb  MoaceT  6bitb  cncacTBiicM  ceneKTHBHoro  naBncniia  HMMyH- 
hoh  CHCTeMBi  opraiiiiiMa-xoiaiiiia.  B  namioM  cny'iac  to'iiioc  3HaHHe  nonovK'cnna.  CTpyKTypBi  h  CTe- 
neHH  ii 3 m c 1 1 'i ii b o ct ii  BapnaSeiiBHBix  inimonoB  HMMyHoreHHOCTH  noinonacT.  HanpiiMep,  cyniiTb  o 
Ha^e>KHocTH  npiiMcnacMbix  niianiocTiniccKiix  cpcncTB.  nonooiiaa  niK|)opManna  mo)kct  oKasaTbca 
none3HOH  h  nna  pa3pa6oTKH  chiitcth'icckhx  BaKiimi  hoboto  noKoncima.  HaKoiicn,  noBepxHOCTHBie 
6enKH  nacTO  aBJiaioTca  cnepH^HneCKHMH  ana  TaKCOHOMimecKiix  rpynn  h  noTOMy  cna6o  noaaaiOTca 
cpaBHHTenBHOMy  aHanH3y. 
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HaraaaHoe  npeacTaBaeHHe  o  pacnpeaeaeHHH  KonccpnaTHBiibix  h  BapnaSeabHbix  ynacTKOB  reHa 
mo>kho  nonyHHTt  npn  nonapHOM  cpaBHemm  BbipaBHeHHbix  HyicaeoTHaHbix  nocaeaoBaTeabHOCTen  h 
conocTaBJieHHH  pacnpeaeaemui  chhohhmhhhbix  h  hcchhohhmhhhbix  MyraipiH.  HaMH  inaHHTcabiio 
ycoBepmeHCTBOBaH  aaropuTM  Nei  h  Gojobori  (USA).  Bonee  narananyio  KapTHHy  mo>kho  noayHHTb 
npn  (XTIIOBpCMCIinOM  CpaBHeHHH  HCCKOUBKHX  IiyKaCOTHailblX  n O CaeaO B3TCa  b  II OCTC H  H  HCn0HB30Ba- 
hiih  pa3HHHHtix  ajiropiiTMOB  nocTpoeHHJi  rpa(|)HKOB  rcncTH'iccKon  BapnaSenBHOCTH.  3tot  noaxoa 
6 bra  anpooi-ipoBan  HaMH  Ha  reHOMax  hcckojibkhx  renaTOBHpycoB  (Cmhphob  E.B.,  3y6oB  B.B.,  1997). 

B  nacTosrmcc  Bpcvisr  aocTynribi  rcrroMbi  MHorux  niTaMMOB  neaoro  paaa  nepcHCTiipyiomHX  na- 
ToreHOB:  ct a c|i an o k o k k o b .  cTpenTOKOKKOB  (rHncpuMMyimraii  otbgt  Ha  CTpenTOKOKOByio  hik|)cki[hio 
npHBOZlHT  k  peBMaTH3My),  MHKobaKTepHH  (b  tom  'incac  ana  niTaMMa  BOiOyaHTcaa  TyocpKyaesa), 
xaaMHZiHH  (onybaHKOBaHa  rnnoTe3a  o  tom,  hto  xpoHHHecKaa  xaaMHaiiHHaa  HHcjieKHHJi  aBnaeTca 
Ba>KHi>iM  KOMnoHeHTOM  b  naToreHe3e  HHtjjapKTa  MHOKapaa),  MaaapHHiibix  naaiMOiar-rcB.  Mbi  yco- 
BepnieHCTBOBaan  pa3pa6oTaHHyio  paHee  KOMnbioTepHyio  nporpaMMy,  npeanainaHeimyio  ana  oncrr- 
kh  pacnpcacacnnsr  MyrauHH  b  OTKpbiTbix  paviKax  Tpaiicaannn. 

CozjiacouaHue  i punozenemimecKiix  depeebee  (6).  06mne  aaropHTMHHecKHe  npncMbi,  pa3pa6a- 
TbiBaeMbie  b  paMKax  npeabmymnx  nyHKTOB  1-4,  6bran  npiiMeHeHbi  h  aaa  pemeHiia  6oaee  mnpoKHX 
3BoaiOHHOHHbix  3aaaH. 

Ozihoh  H3  TaKHX  3aaan  srrinsrcTcsr  pcKoncTpy  kiiha  3Boaronnn  rinaon  no  MoaeKyaapHbiM  (|)Haore- 
HeTHHeCKHM  aCpCBbJIM  OTfleabHblX  ocak'ors. 

flepeBba  Ochkob  -  one  rib  noaciirbiil  pecypc,  ho  He  Bnoarrc  aaeKBarabiH.  Bo-nepBbix,  ohh  He 
caHHiKOM  naaorarbi:  H3-3a  OTcyTCTBiia  aaeKBarabix  aBoaionHonribix  Moacaeii  n  cabin  ynecTb  HepaB- 
HOMepHocTH  b  cKopocrax  3BoaionHH  b  oTacabnr.ix  TaKcoHOMHaecKHx  rpynnax,  ann  paanax  6eaico- 
Bbix  CeMeHCTB  H  T.H. 

Bo-BTopbix,  /ia>KC  ecan  6bi  Mbi  noayHHan  npaBHabHbie  aepeBba  reHOB,  Bee  paBHO  ohh  no  ot- 
aearaiocTH  He  aaan  6bi  noaHoro  npcacTaBnciinn  06  BBonioniiH  opraHH3MOB  H3-3a  aynai-iR'ani-iii  reHOB, 
hx  noTepb  h  ropH30HTaabHbix  nepeHocoB.  FIosTONiy  B03HHKaeT  3aaana  nocTpocrinn  acpcBbcri  bh.iob 
Ha  ocHOBe  coraacoBaHna  acpcBbcri  reHOB  h  yncTa  ircKOToprax  o6mnx  npcacTaBacrin ii  06  SBoaronn h. 
HaMH  nocTpoeH  (F cabijiana  h  ap.,  2001;  BbiornH  h  ap..  2001)  ObicTpun  aaropuTM,  KOTopbiil  Tecra- 
poBaaca  aaa  rpynn:  no3BOHOHHbix,  ocHOBHbix  6eaKOB  MiiToxoHapHH  ayicapHOT,  KOMnaeKCOB  opToao- 
THHecKHX  rpynn  H3  6a3bi  aamibix  GenBank  (HaiiHoiraararoro  ncriTpa  6  n  o  t  c  x  n  o  a  o  r  n  n  c  c  k  o  ii  Hiu|)op- 
MauHH  CIHA).  Oh  ocHOBaH  Ha  cacayioirrcii  nacc:  cnanaaa  BbinoannioTcn  aareOpannecKHe  Bao'/KCiinn 
Kaacaoro  acpcaa  reHOB  b  rrcKOTopoc  nanaabiroc  acpcao  Bnaori,  3aTeM  onciiHBaroTcn  KanecTBa  sthx 
Bao>KeHHH  h,  iraKoncii.  nponcxoanT  nocacao  b  aTca  ra  r  a  a  aoKaaraian  nepecTpoiiKa  TCKyinero  acpcua 
BnaoB,  npn  KOTopofi  cyMMapHoe  KanccTBo  Bcex  sthx  BawKeHnil  yObiBaeT  BnaoTb  ao  (aoKaabHoro) 
MHHHMyMa.  AaropuTM  HMeeT  Te  >Ke  O'icnb  xopomne  BbiHHcaHTcabnbic  xapaKTcpncTHKH.  hto  h  b 
npeabmymnx  nyHKTax. 

HaMH  nocTpoeHbi  HecKoabKo  BapnaHTOB  cjiHaoreHeTHHecKHx  acpcribCB  aan  Bcex  ochobhbix 
rpynn  MHKpoopraHH3MOB .  Ha  ocHOBe  onTHMaabHoro  Bao>KeHHa  acpcBi^cB  ocaKOB  b  acpcBbfl  BnaoB 
nporicacira  BcpoymiocTnaa  pcKoncTpyKiinsr  HeKOTopbix  co6bithh,  nponcxoaHBninx  Ha  Moaexyaap- 
hom  ypoBHe  b  nponcccc  paiBurnsr  MHKpoopraHH3MOB,  b  nacTHocTH  oncncribi  B03M0>KHbie  aynanKa- 
HHH  h  noTepn  reHOB  (a  TaioKe  hx  ropH30HTaabHbra  nepeHoc,  cm.  n.  7). 

ropmoHmajibHbiu  nepenoc  eenoa  (7).  OKa3aaocb,  hto  aaropuTM  H3  nyHKTa  6  pernaeT  h  apyryro 
3aaaliy  -  Bijiacaenne  reHOB,  aaa  KOTopbix  ecTb  ocnoBannsr  noaoipcriaTi)  ropH30HTaabHbiH  nepeHoc  b 
xoac  hx  3BoaionHoimon  ncTopun.  A  HMcnno,  3to  Te  reHbi,  Korapbie  cnabircc  Bcero  npensiTCTByiOT 
Bao)KeHHio  aarrnoro  acpcrsa  reHOB  b  acpcrio  BnaoB  (ecan  pa3pemeHHbiMH  onepannaMH  aBaaioTca 
aynanKannn  h  noTepn),  T.e.  Te  reHbi,  Korapbie  aBaaioTca,  Tax  CKa3aTb,  apTC(|)aKTa\iH  sthx  Bao>KeHHH. 
TaKOH  noaxoa  ocHOBaH  Ha  tom,  hto  reH,  nepeHeceHHbra  H3BHe  b  reHOM  opraHH3Ma  Ha  aocTaTO'ino 
noiancM  3Tane  arioaronn n,  HapymaeT  coraacoBaHHocTb  \ic>Kay  acperiovi  reHOB,  coacpvKairuiM  stot 
reH,  h  acperiovi  Bnaori.  Ha  ocHOBe  araro  aaropuTMa  noayHeHbi  pe3yabTaTbi,  KOTopbie  noKasaan  3a- 
MeTHyio  ycTOHHHBOCTb  BbiacancMOH  rpynnbi  reHOB  npn  pa3aHHHbix  BapnaHTax  acpcrsa  Bnaori.  3aecb 
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KpoMe  coBepineHCTBOBaHiM  anropiiTMa  h  KO\msioTcpnoii  nporpavivisi  Sbina  npoBcacna  cTaTHCTHHe- 
cican  onciiKa  ,riocTOBcpnocTH  BBiaenemia  Taxon  rpynnBi  reHOB  HaimiM  anropiiTMOM  (Bbiothh  h  /ip.. 
2001).  PaiyMCCTCfl.  Bonpoc  o  peanBHOM  iulth'ihh  ropH30HTanBHoro  nepeHoca  mwkgt  obits  pemeH 
toubko  6nonoroM-3KcnepTOM  c  y'iCTOM  Bcex  aiccnepHMeHTanBHBix  nainisix. 

Otmgthm,  hto  ncaocTaTOHiiocTB  cymecTByiomux  mctohob  aHanroa  roprooHTanBHoro  nepeHoca 
xoporno  HamocTpupyeTca  noneMHKOH,  B03HHKiueH  BOKpyr  KO\msioTcpnoii  ohciikh  aonn  reHOB  ne- 
noBeica,  Koraptie  aBnaioTGa  pciynsTaTOM  ropH30HTanBHoro  nepeHoca  H3  6a  ktc  p  nan  s  i  i  si  x  reHOMOB 
(Andersson  et  al.,  Science,  2001,  292:  1848;  Salzberg  et  al.,  Science,  2001,  292:  1903;  Ponting, 
Trends  Genet.  2001,  17:  235;  International  Human  Genome  Consortium,  Nature,  2001;  409:  860). 
3aaana  Hiy'icnna  ropn30HTam>Horo  nepeHoca  reHOB  npeacTaBnaeTea  (KpoMC  ee  t|)y  iipa MeHTan biio ro 
iiiancm-m)  Bccsvia  BaacHoii  c  npaKTunecKon  tohkh  3peHHJi,  Tax  KaK  ropH30HTam>Hbin  nepeHoc  aBJia- 
ctch  ohiihm  H3  ochobhbix  MexaHH3MOB  pacnpocTpaHeHHJi  b  oaKTcpnajisiisix  nonynaipiax  neicapcT- 
BeHHon  ycTOHHHBOCTH.  KpoMe  Toro,  rcnoMiiBic  uccneaoBaHna  noKa3i>iBaioT,  hto  noKycBi,  otbctct- 
BeHHbie  3a  BupyucimiocTB  (octpobkh  naToreHHOCTn),  nacTO  OTnunaioTca  no  cbohm  CTaTHCTHHecKHM 
xapaKTepncTHKaM  ot  apynix  nacTen  reHOMa  n  TaK>Ke  B03HHKai0T  b  reHOMax  b  pciynsTaTC  ropH30H- 
TajiBHoro  nepeHoca.  HaKOHen,  nacTBiM  o6beKTOM  ropnioiiTanBiioro  nepeHoca  aBnaioTGa  rem>i  yc- 
tohhhbocth  k  TJDKenbiM  MeTannaM.  B  xoae  TecTiipoBamia  Hamero  anropiiTMa  yace  6biji  HaeHTHcjiH- 
nnpoBaH  pan  noTcnnHansusix  ropi-noirransiiBix  nepeHocoB.  B  iiacToamcc  BpeMa  npoBonuTcs  6onee 
TteTajitHbiii  anann3  3thx  npiiMcpon  n  nuanupycTCH  cncTeMaTHHecKH  paccMOTpcTS  bo3\io>kiibic  ropn- 
30HTam>Hi>ie  ncpcnocBi  b  ccMciicTnax  reHOB,  npeacTaBnennsix  b  norm  six  reHOMax. 

Maccoebiu  ananm  pezynnmopnbix  cuznanoe  no  Kjiacccm  opzanuiMou  (8-9).  nocne  pememia 
yKa3aHHBix  bbiiiic  3aaan  1-7  oyncT  co3aaH  iicooxo.thmbih  MaTeMaTHHecKHH  n  KOMnsioTcpiiBiii  anna- 
paT  ana  npoBeaemia  MaccoBoro  noncKa  n  aHajiH3a  peryjiaTopHbix  cnmanoB  b  KJiaccax  opraHH3MOB. 
BacTHHHO  oh  yace  coiaau  n  npiiMeHeH  k  KJiaccaM  npoTeo6aKTepnn  n  rpaMnonoacHTenBHBix  6aKTe- 
pnii,  hto  no3Bonniio,  c  onnoii  CToponsi,  npoBcpiiTS  peanBHBie  bo3mo>khocth  pajpaooTaiiiisix  HaMH 
MeToaoB  n  nporpaMM,  a  c  apyroii  CTopoHbi  -  nocnyacnno  aeny  cpaBHHTenBHoro  nsynemia  Han6onee 
BavKiiBix  KJiaccoB  6aKTepnn.  nocne  3aBepmeHne  stoh  paooTsi  Ha  nepBbin  nnaH  bbixo,tht  npuHnunn- 
antHon  BaacHOcra  Banana  coiaannsr  «Pa6oHero  MecTa  6  h  o  h  n  <|)o  p via th k a »  -  KOMnsioTcpnoil  cpcasi,  b 
KOTopoii  6yayT  paooTaTS  c  eanHoo6pa3HbiMH  TirnaMn  npeacTaBneHna  aainisix  nporpaviMsi  ana  Bcex 
ochobhbix  3aaan  reHOMHKH  npoKapnoT.  npeanonaraeTca  npuMCHHTS  Hamn  anropnTMBi  n  nporpaM- 
mbi  He  TonBKO  ana  otkpbitbix  reHOMOB,  ho  h  ana  paaa  reHOMOB,  CBa33HHBix  c  npoH3BoacTBOM. 

CnwcoK  jiHTepaTypbi 

[1]  Activity  report-2003  of  the  institute  for  information  transmission  problems,  Russian  Academy  of  sciences, 

Moscow,  2004.  http://www.iitp.ru. 


11 


A  CONSIDERATION  OF  PUBLIC  CHOICE  THEORY  FOR  THE  ANALYSIS  OF  CHANGE 
IN  PUBLIC  POLICY  USING  MULTI-AGENT  SYSTEMS 

N.H.  Silbert 

National  IT  Research,  Inc.,  Chicago,  IL  USA 
310  Busse  Highway,  #284  Park  Ridge,  IL  60068  USA 
nsiIbert@nationalitresearch.com 
tel:  +1  (847)  477  7649,  fax  +1  (847)  655-6120 

Keywords:  public  choice  theory,  multi-agent  systems,  collective  action,  legislative  modeling,  James 
Buchanan 

Abstract 

B  pa6oTe  onncbiBaeTcn  KoqqenTyajibqan  MoqeJib  Teopuu  o6mecTBeHHoro  Bbi6opa  q  B03Moac- 
hoctb  npiiMeHCHiifl  3toh  Moqejiq  qua  anajnoa  H3MeHCHHH  b  3aKOHoqaTeJibCTBe  q  o6iqecTBeqqoq 
no jihthkc .  npnBoq»TC»  xapaKTepHCTHKH  MyjibTHareHTHoil  CHCTeMbi,  qcqcuib3yeMoq  qjra  aBTOMa- 
TH3aqnH  3Toro  aqanM3a. 

Introduction 

The  primary  purpose  of  this  article  is  to  explore  public  choice  theory  as  a  conceptual  paradigm 
suitable  for  automating  the  analysis  of  legislative  and  political  change  using  multi-agent  systems.  The 
secondary  purpose  is  to  examine  the  suitability  of  multi-agent  systems  to  the  analysis  of  political 
change. 

Such  a  system  of  analysis,  if  created,  would  be  very  useful  in  anticipating  the  legislative,  politi¬ 
cal  and  economic  cost  of  implementing  change  in  public  policy,  government  and  economic  regula¬ 
tions.  Cost  information  could  drive  financial  feasibility  analysis  for  change  sponsors  and  provide 
helpful  cost  benefit  data  to  compare  the  results  of  change  with  the  effort  required  to  effectuate  it. 

Furthermore,  a  detailed  model  of  the  legislative  process  provides  keen  incites  into  two  areas: 


Area 

Incite 

Actors  and  forces  effecting  political 
change 

Identification  of  focus  points  to  support  or  defend 
against  political  change 

Process  by  which  legislative  change  oc¬ 
curs 

Identification  of  potential  legislative  rules  to  mini¬ 
mize  the  unintended  consequences  vote  trading,  spe¬ 
cial  interest  group  capture,  etc. . . 

A  warning  regarding  skepticism:  there  is  a  strong  implication  within  public  choice  theory  that 
actors  and  participants  within  a  democracy  seek  to  further  their  personal  needs  and  goals  and  they  will 
use  democratic  institutions  to  do  so.  This  theory  does  not  seek  to  abolish  universal  values  or  deny  that 
they  exist  (such  as  patriotism,  charity,  etc...),  as  it  recognizes  that  many  things  good  for  the  nation, 
one’s  neighbors  and  society  on  a  whole  are  also  good  for  the  individual;  however,  it  firmly  postulates 
that  unless  a  societal  good  can  also  be  justified  on  an  individual  basis,  it  may  not  succeed  as  a  driving 
political  force;  e.g.  the  need  for  a  balanced  budget  versus  the  need  to  increase  pension  payments  for 
retired  individuals  -  seldom  do  pensioners  vote  to  reduce  their  pension  payments.  Furthermore  Public 
Choice  Theory  looks  at  the  competing  nature  of  these  individual  needs  in  a  political  marketplace.  The 
consequence  is  that  the  theory  explores  potential  failures  in  the  legislative  process.  Such  highlights 
may  be  unattractive  to  those  favoring  exhaustive  government  regulation  and  intervention. 
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The  author  hopes  that  the  evaluative  model  he  describes  could  be  considered  a  modular  one  and 
that  alternative  theories  of  collective  action  or  public  policy  analysis  could  be  used  to  drive  an  evalua¬ 
tive  multi-agent  analytic  system. 

1  James  Buchanan  and  Public  Choice  Theory 

James  Buchanan  was  awarded  the  Nobel  prize  in  economics  in  1986.  The  theory  was  formulated 
in  partnership  with  his  intellectual  partner,  Gordon  Tullock.  The  core  elements  of  Public  Choice  The¬ 
ory  were  jointly  envisioned  by  Buchanan  and  Tullock  between  1958-1959  and  authored  in  1959  and 
1960  in  their  book:  The  Calculus  of  Consent:  Logical  Foundations  of  Constitutional  Democracy. 
Through  participation  in  conferences  and  establishment  of  journals,  such  as  Public  Choice  (edited  by 
Tullock),  the  theory  began  to  build  a  following  through  the  1960s.  By  the  1970s  a  number  of  compel¬ 
ling  political  analysis  were  implemented  and  several  future  government  leaders  adopted  these  theo¬ 
ries.  These  theories  would  then  be  adapted  during  the  period  of  great  regulatory  reform  driven  by 
President  Reagan  in  the  1980s,  with  the  famous  Gramm-Rudman  law  its  best  example.  The  law  limits 
annual  spending  by  the  US  Congress  and  automates  budget  cuts  if  the  limits  are  not  met. 

The  key  actors  in  Public  Choice  Theory  are: 

•  Electorate  (citizens) 

•  Politicians 

•  Bureaucrats 

•  Special  Interest  Groups 

In  addition,  this  author  would  seek  to  add  one  other  actor  or  group  of  actors,  traditionally  defined 
as  part  of  special  interest  groups,  these  are: 

•  Large  corporations  (large  institutional,  often  historic,  business  enterprises) 

•  Entrepreneurs  (business  leaders  who  rapidly  re-assemble  and  re-create  new  enterprises,  some 
large,  some  small) 

Whereas  there  may  be  risk  to  the  integrity  of  the  theory  of  public  choice  by  fracturing  assump¬ 
tions  of  typical  actors,  in  the  author’s  experience,  Special  Interest  Groups  often  assume  a  life  of  their 
own,  independent  of  the  organizations  that  found  them  and  even  continue  to  support  them. 

2  Principles  of  Public  Choice  Theory 

Public  Choice  theory  describes  the  behaviors  of  individuals  within  a  political  marketplace.  It  ex¬ 
tends  the  traditional  economic  model  of  the  marketplace  to  the  public  sphere  and  politics.  In  a  democ¬ 
racy,  consensus  must  be  established  for  legislative  change  to  occur.  The  establishment  of  consensus 
requires  exchange  of  personal,  political  and  economic  capital.  For  example,  if  a  politician  wanted  the 
legislature  to  pass  a  law,  he  would  make  many  promises  and  commitments  in  order  to  secure  suffi¬ 
cient  votes  from  other  politicians  for  the  bill  to  pass  and  create  the  desired  law.  Fundamentally,  these 
promises  and  commitments  equate  to  the  same  economic  exchange  that  occurs  in  the  marketplace. 

An  important  note:  to  a  certain  degree  Buchanan  considers  individuals  and  groups  interchange¬ 
able;  he  believes  that  the  same  personal  interests  that  drive  individual  decisions  are  present  in  groups 
within  the  marketplace  and  they  will  act  in  a  manner  consistent  with  their  interests.  This  concept  cre¬ 
ates  the  formal  connection  between  the  individual  in  the  marketplace  and  the  group  in  the  market¬ 
place.  This  assumption  is  also  essential  to  dispel  Platonic  or  Rousseau  like  notions  of  a  greater  public 
good  that  transcends  individual  needs.  If  individuals  cannot  avoid  pursuing  their  personal  require¬ 
ments,  they  will  act  no  differently  in  political  groups. 
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Within  the  political  marketplace  there  are  many  actors.  The  actors  fall  into  broad  or  general 
categories.  These  categories  will  often  have  different  if  not  opposed  goals,  motivations  and  strategies. 
The  uniqueness  of  the  different  type  of  strategies  helps  explain  the  results  of  the  political  process, 
without  which,  the  results  would  seem  highly  irrational.  Therefore,  it  is  best  to  consider  the  political 
process  to  be  a  competition  of  different  interests  each  pursuing  unique  strategies  toward  unique  goals. 
The  ultimate  result  of  the  political  process  is  either  a  blend  of  different  goals  built  by  consensus  or  the 
ascendance,  at  great  cost,  of  one  categories  goals  above  all  others. 

The  dynamic  of  the  political  marketplace  is  best  understood  by  examining  the  various  partici¬ 
pants  (with  the  author’s  extensions  to  Buchanan’s  model): 


Actor 

Goals 

Citizen  (electorate) 

Government  services  delivered  at  little  or  no  cost  to  the  voter. 

Politician 

Re-election. 

Bureaucrat 

Increased  power  through  enlarged  staff  and  increased  budgets. 

Special  Interest  Groups 

Obtain  the  passage  of  legislation  to  favor  their  particular  values  or 
goals. 

In  addition  to  classical  public  choice  models,  the  author  believes  that  other  classes  of  actor  are 
worth  considering  and  lists  them  here  purely  for  intellectual  purposes: 


Large  Corporations 

Seek  market  expansion  and  market  protection  through  government  in¬ 
volvement 

Entrepreneurs 

Seek  to  minimize  government  regulation  to  allow  rapid  and  unfettered  ac¬ 
cess  to  new  markets 

With  such  divergent  goals  it  is  easy  to  see  how  a  simple  political  proposal  could  find  opponents 
and  supporters  from  the  different  groups  noted  above.  Furthermore,  there  are  a  number  of  curious 
interactions  and  phenomena  that  occur  within  and  between  groups: 

•  Voter  apathy 

Most  citizens  believe  that  their  individual  vote  is  one  of  many  and  often  has  little  direct  impact 
on  the  actual  process  of  legislative  democracy.  Consequently,  they  decide  that  there  is  little  to  be 
gained  from  active  review  of  political  activity.  Moreover,  the  act  of  voting  requires  significant  time 
spent  researching  candidates  and  analyzing  their  positions,  except  for  the  most  extreme  cases,  citizens 
typically  do  not  feel  their  vote  makes  enough  of  an  impact  to  reward  the  study  required  for  intelligent 
voting.  Curiously,  apathy  encourages  the  birth  of  special  interest  groups  as  the  most  effective  means 
of  political  impact  by  citizens. 

•  Bureaucratic  Capture 

In  her  article  on  Public  Choice  Theory  (The  Concise  Encyclopedia  of  Economics),  Jane  Shaw 
summarized  the  economist  George  Stigler’s  observations  that  Bureaucrats  are  often  compromised  by 
the  very  parties  they  are  responsible  for  regulating.  Although  forbidden,  bureaucrats  are  the  indirect 
beneficiaries  of  special  interest  group  activity.  Interest  groups  gain  political  influence  through  cam¬ 
paign  contributions  to  politicians  and  can  use  their  influence  to  ask  legislators  to  increase  or  decrease 
the  budgets  of  different  regulatory  departments.  Organizational  power  becomes  very  important  to 
Bureaucrats  as  they  do  not  operate  in  a  profit  seeking  role.  In  real  world  observations,  it  is  not  un¬ 
common  to  see  members  of  industry  -  typically  from  the  Large  Corporations,  leave  private  sector  jobs 
to  become  Bureaucrats,  often  regulating  the  markets  of  their  former  employers.  Examples  can  be 
found  in  the  leadership  of  the  Department  of  Commerce  and  the  financial  markets. 

•  Legislative  Inefficiency 

Politicians  spend  the  public’s  money.  This  is  not  the  politician’s  money,  but  OPM  -  Other  Peo¬ 
ple  ’s  Money.  Politicians  are  not  rewarded  for  the  efficiency  in  which  they  spend  the  public’s  money, 
as  most  voter’s  have  chosen  apathy  and  do  not  monitor  how  the  politician  administers  their  trust.  Fur- 
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thermore,  pursuing  efficiency  does  not  reward  politicians.  In  fact,  it  is  a  costly  activity  which  may 
require  they  spend  their  political  capital,  but  for  which  they  would  receive  no  personal  reward. 

Special  interest  groups  seek  to  influence  politicians’  legislative  decisions.  Their  money  can  be 
used  by  the  politician  in  their  re-election  campaigns.  Their  role  is  the  farthest  thing  from  voter  apathy, 
for  special  interests  actively  monitor  and  publicize  politician’s  legislative  records.  Consequently, 
there  is  little  to  protect  a  legislator’s  opinion  or  position  from  a  determined  special  interest  group,  ex¬ 
cept  other  special  interest  groups  who  hold  opposite  opinions.  When  special  interest  groups  compete 
we  see  as  two  very  determined  and  focused  parties  entering  a  bidding  war  for  legislative  favor. 

•  Log  Rolling  /  Vote  Trading 

Vote  trading  is  a  very  interesting  phenomenon.  In  a  democracy,  consensus  is  required  to  pass 
legislation.  Vote  trading  demonstrates  the  reality  that  two  different  voting  initiatives  do  not  occur 
independently  in  the  legislative  universe.  It  further  demonstrates  that  political  capital  can  be  accumu¬ 
lated  over  time  into  various  debts  and  obligations  that  can  then  be  exercised  at  a  future  date.  What  is 
especially  amazing,  however,  is  the  purely  economic  nature  of  political  debts.  Even  the  most  vocifer¬ 
ous  of  political  enemies  may  collaborate  and  trade  votes  on  a  purely  economic  basis.  By  definition, 
vote  trading  occurs  when  two  opposing  politicians  agree  to  support  each  other’s  legislative  initiatives 
due  to  the  critical  nature  or  influence  of  each  other’s  votes. 

Perhaps  the  fact  that  politicians  spend  Other  People ’s  Money  allows  them  to  focus  on  the  politi¬ 
cal  gain  of  the  specific  legislation  they  are  seeking  to  pass,  rather  than  the  actual  governmental  cost  of 
enacting  both  pieces  of  legislation,  one  of  which  the  politician  would  normally  oppose.  Vote  trading 
allows  each  politician  to  enrich  their  claims  for  servicing  their  constituency  when  seeking  re-election 
and  to  effectively  ignore  the  cost  of  the  legislation  they  passed. 

3  A  Simulation  That  Changes  Itself 

Public  Choice  theory  operates  on  two  different  levels.  The  first,  explains  how  and  why  political 
activity  follows  it  own  special  circuitous  path.  The  second,  is  a  study  of  self-improvement.  Public 
Choice  asks  how  can  a  democracy  protect  itself  by  adopting  rules  that  limit  the  negative  effects  of  the 
democratic  process. 

Unlike  the  traditional  simulation  which  models  multiple  scenarios  with  different  factual  data,  a 
public  choice  simulation  will  also  model  changes  in  the  fundamental  rules  that  rule  the  virtual  market¬ 
place  within  which  it  exists.  Examples  might  be:  legislative  spending  limits  with  automatic  budget 
reductions  (ala  Gramm-Rudman),  line  item  veto  granting  the  President  the  right  to  delete  specific  line 
items  of  a  bill  (many  of  which  are  often  political  favors  tacked  on  to  a  larger  piece  of  legislation  as 
they  would  never  survive  the  legislative  process  on  their  own  merits),  term  limits  for  politicians,  and 
decentralization  of  bureaucratic  responsibility  (local  communities  rather  than  central  governments). 

To  a  certain  degree  a  public  choice  simulation  assumes  there  will  be  many  similar  legislative 
transactions  and  events  occurring  over  and  over  again.  The  point  of  uniqueness  is  most  likely  to  be 
found  in  the  rule  changes  introduced  into  the  simulation  and  the  effect  these  rule  changes  have  on 
overall  government  spending,  growth  of  government  laws  and  national  wealth. 

4  The  Simulation  as  a  Game 

When  attempting  to  describe  a  simulation  environment,  one  should  describe  a  system  where  the 
consequences  and  activities  of  one  part  of  the  system  ultimately  affect  the  rest.  Due  to  the  very  com¬ 
plex  nature  of  government  activity  and  the  need  to  simplify  it  for  an  effective  simulation,  the  author 
has  created  a  game  that  will  act  as  a  simple  model  for  future  multi-agent  simulations.  This  simple 
model  will  also  help  us  understand  that  challenges  that  a  multi-agent  simulation  will  face. 


15 


The  following  are  the  rules  by  which  a  game  based  on  public  choice  theory  may  be  played: 

1)  Each  player  chooses  one  of  the  standard  roles  described  earlier  (more  research  must  be  done  to 
clarify  and  explain  the  difference  between  special  interest  groups,  large  corporate  and  entrepre¬ 
neurial  classes).  They  are  now  bound  by  the  goals  and  negotiating  strategies  of  that  class. 

2)  Each  class  has  a  series  of  success  measurements  assigned  to  it.  For  example,  bureaucrats  suc¬ 
ceed  by  increasing  the  size  of  the  staff  or  budgets,  politicians  succeed  by  buying  political  popu¬ 
larity,  special  interests  succeed  by  obtaining  the  passage  of  legislation  that  favors  their  interest 
group  and  the  electorate  seeks  to  maximize  both  societal  wealth  and  free  government  services. 

3)  Each  turn,  a  card  is  drawn  from  a  deck  labeled  legislative  opportunities  (also  called  bills).  Each 
opportunity  has  points  (depending  on  the  specific  opportunity  the  points  are  either  positive  or 
negative)  assigned  to  it  in  several  categories: 

a)  Political  benefit  for  re-election  (for  politicians) 

b)  Changes  in  regulatory  activity  (such  as  more  budget  for  bureaucrats) 

c)  Changes  in  government  services  delivered  to  the  electorate  (more  specifically  a  targeted 
group  within  the  electorate  such  as  pensioners) 

d)  Which  special  interest  groups  are  concerned  with  this  legislation  and  the  economic  bene¬ 
fit  to  their  members 

e)  The  budgetary  cost  of  the  legislation 

f)  The  effect  of  the  legislation  on  the  national  economy  (does  it  lead  to  economic  growth  or 
contraction  for  the  economy  as  a  whole) 

4)  Each  player  will  either  support  or  attack  the  legislation.  Consensus  amongst  all  players  is  re¬ 
quired  to  determine  the  legislation’s  fate.  If  the  majority  of  players  supports  a  bill,  it  passes. 

5)  If  a  bill  passes,  then 

a)  Points  are  awarded  to  each  player  according  to  their  class;  e.g.  politicians  receive  points 
for  re-election,  etc.... 

b)  An  overall  national  budget  is  maintained  throughout  the  game.  Each  bill  that  passes  will 
either  increase  the  money  in  the  budget  or  decrease  it. 

c)  Similarly,  each  piece  of  legislation  effects  the  national  economy,  either  increasing  the 
gross  domestic  product  (GDP)  or  decreasing  it. 

6)  During  the  draw  of  any  legislative  opportunity,  a  player  may  decide  if  he  will  cooperate  and 
share  the  points  available  to  other  players  of  his  class  (e.g.  when  a  politician  vote  trades)  if  the 
legislation  passes,  or  keep  all  the  points  for  himself,  denying  any  points  to  his  classmates;  e.g. 
one  politician  gets  all  the  points,  leaving  none  for  his  opponents.  In  this  circumstance  the  con¬ 
sensus  process  used  to  determine  if  a  bill  passes  or  not  (in  step  4)  is  changed.  Each  player  must 
vote  not  only  on  the  bill  itself,  but  for  which  competitor’s  version  of  the  bill.  Competition  can 
easily  occur  between  different  politicians,  special  interest  groups  and  regulatory  agencies  (imag¬ 
ine  security  and  foreign  trade  disagreeing  over  restrictions  on  technology  exports). 

7)  Every  fourth  turn  a  card  is  also  drawn  from  the  structural  change  card  deck.  These  cards  repre¬ 
sent  significant  structural  change  that  dramatically  effect  game  dynamics.  For  example:  some 
changes  may  be  designed  to  accelerate  the  speed  at  which  legislation  is  passed  -  for  game  pur¬ 
poses  by  instituting  a  time  limit  for  consensus  building  and  discussion  (or  perhaps  requiring  all 
discussion  to  be  performed  in  writing  using  pictures,  etc...),  while  others  may  have  fiscal  re¬ 
quirements  that  either  modify  bills  budgetary  cost  or  cause  a  potential  bill  to  be  rejected  and  re¬ 
placed  with  another.  One  card  example  from  this  deck  may  be  a  special  interest  trump  card  (for 
example  imagine  if  green  party  interests  automatically  dominated  political  debate). 

8)  If  at  any  time  the  GDP  falls  below  a  certain  level,  the  economy  collapses  and  all  players  lose. 

9)  If  the  various  bills  deplete  the  government’s  budget,  then  the  government  is  bankrupt  and  the 
game  ends. 
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10)  Otherwise  play  continues  for  a  proscribed  number  of  turns,  perhaps  16.  Two  bills  are  considered 
each  year  and  the  game  lasts  for  8  years. 

11)  Whichever  player  has  the  most  points  at  the  conclusion  of  the  game,  wins. 

12)  Optionally,  the  players  may  agree  to  draw  a  single  card  from  a  third  deck  called  Role  Change. 
This  card  is  drawn  at  the  beginning  of  the  game.  Each  card  in  this  deck  has  two  pieces  of  infor¬ 
mation,  the  first  is  the  turn  at  which  a  role  change  occurs.  The  second  piece  of  information  is 
covered  and  not  revealed  until  the  actual  turn  occurs.  It  which  if  not  all  players  changes  classes; 
for  example,  a  politician  becomes  a  bureaucrat  in  the  same  way  Gov.  Ridge  of  Wisconsin  be¬ 
came  the  head  of  the  department  of  homeland  security  or  when  a  bureaucrat  leaves  government 
to  work  for  a  special  interest  group.  Players  keep  the  points  they  had  accumulated  in  their  previ¬ 
ous  roles,  but  they  must  now  score  points  and  follow  the  strategy  of  their  new  class. 

Conclusion 

The  preceding  game  description  can  be  used  as  a  starting  point  for  the  assembly  of  an  ontology 
of  public  choice  simulation.  The  game  creates  a  feedback  loop  through  the  measurement  of  govern¬ 
ment  budgets  and  societal  wealth  -  finite  measurements  of  legislation’s  impact  on  society.  Also,  the 
game  illustrates  that  political  gain  may  be  achieved  by  one  player  by  legislation  that  may  in  fact  hurt 
the  national  economy. 

The  greatest  challenge  in  building  a  multi-agent  simulation  will  be  the  evaluation  of  the  impact 
of  legislation  on  the  various  classes  of  participants  as  well  as  state  budget  and  national  economy. 
Economic  philosophies  can  far  too  easily  color  the  cost  or  benefit  of  one  piece  of  game  legislation 
over  another.  Therefore,  the  arbitrary  assessment  of  the  value  of  legislation  is  the  model’s  weakest 
point. 

Consequently,  the  model  may  be  more  effective  at  analyzing  the  cost  of  legislative  processes  or 
structural  change  more  so  than  analyzing  the  impact  of  specific  pieces  of  legislation. 
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Abstract 

Some  problems  of  complex  systems  design,  validation  and  complement  optimization  are  dis¬ 
cussed,  such  as  criterion  multiformity,  criterion  indefiniteness,  decisions  subjectivity. 

1  KpHTepiiH  npHHHTHH  pcuiciiiiu.  KpHTepnajibHaH  h  Apyrwe  bh^m  HeonpeaejieHHOCTH 

B  ocHOBe  npoitecca  (|)opNf HpoBaiiHH  oGnmca  h  nporpavivibi  coaqaiiHH  chokhoh  tcxiihhcckoh 
cucTeMBi  (CTC)  jic'/Kht  npoBC/iciine  HCCJic/iOBaiinii  b  Taiciix  othochtgjibho  He3aBHCHMBix  o6nac- 
tjix  [1,2]  KaK: 

•  npuMeHeHHe  CTC  b  cootbctctbh h  c  ee  iicjicbbim  na3iiaHcime\i  b  cocTaBe  (|)yiiKi[Hoiiajibiioii  chc- 
TeMbi  (OC)  [3].  HccncpycTcn  c  Hcnobib’ioBaiiHCM  KOMnneKca  oncpaiiHoinibix  Mo/teneft,  o6ecne- 
HHBaiomero  oueHKy  scjxjieKTHBHocTH  h  oimiMimumo  npuMeHeHiM  OC  h/hjih  bxoxphuhx  b  ee 
cocTaB  tcxiihhcckhx  n  opraiiHaaiiHoimo-TCXiiH'iccKHX  cucTeM  b  onepaquax  pa3JiHHHoro  Mac- 
inTaoa  h  pai-THHiioii  hiitchchbiiocth; 

•  pa3pa6oTKa  h  npon3BO,iCTBO  CTC.  l-lccnc/iycTCsi  c  HcnonbiOBaiiHCM  KOMnneKca  mo/icjich  cjiyHK- 
UHOHupoBaHHJi  HayuHO-npoMBiniJieHHoit  oaibi,  no3BoiMiomero  ycTaiianjiHBaTb  cooTHomemui 
Me5Kziy  xapaKTepHCTHKaMH  iiay'ino-npoMbiiiLTcnnoH  6a3t>i  h  o6i>eMOM  h  TexHHKO- 
TexHOJiorHuecKHM  ypoBHeM  BbinycicaeMOH  npoziyKHHH; 

•  no.TpcpvKaiiHC  KOHKypeHToenoeo6HOCTH  CTC  paccMaTpiiBaeMoro  KJiacca  Ha  MiipoBOM  pbiiiKC 
HayKoeMKOH  npo/iyKi[HH.  Mccnc/iycTOi  c  HcnoJH>30BaHneM  KOMnneKca  oncpaiinoinibix  mo/icjich, 
KOMnneKca  MO/teneH  cjiyHKLiHOHHpoBaHHJi  HayHHO-npoMbimneHHOH  6a3ti,  KOMnneKca  MO/teneH 
Kynjin-npozia>KH  b  ycnoBiuix  KoonepaqiiH  h  KOHKypeHqiiH; 

•  ynpaBbiciiHC  pa3BHTneM  (jiynKiiHoiiajibnoH  chctcmbi.  Hccne/tyeTCJi  c  HcnoJibioBaiiHCM  KOMnneK- 
ca  mo/icjich  onpc/icjiciinsi  paiiHonajibiioro  Ka'iecTBCimoro  h  KOJiHHCCTBCimoro  cocTaBa  OC, 
ooccnc'iHBaioiucro  onni  Mi-nan  hi o  STanoB  >KH3HeHHbix  hhkjiob  CTC  H3  cymecTByiomero  huh  hc- 
CJic/iycMoro  b  Ka'iccTBC  noTcnnHanbiio  B03MO)KHoro  cocTaBa  OC.  Paiii-ioiiajibiibic  njiaiibi  c]3op- 
MnpyiOTCH  Ha  ocHOBe  /iocthvkciihji  6anaHca  MCVK/iy  Tp  c  6o  b  a  n  h  a  m  h  .  npe/n.HBJiHCMbix  k  CTC  no 
pciyabTaTavi  HCCJic/iOBaiiHi'i  hx  (jiynKUHOiiHpoBaiiHJi  b  cocTaBe  OC,  h  bo3mo>khoctjimh  Bbinon- 
HeHiM  3thx  Tpe6oBaHHH,  y ct a i ra bji h b ac m bi x  b  pciyjibTaTC  HCCJic/iOBaiiHi'i  npoiteccoB  pa3pa6oT- 
kh,  npoH3BO,TCTBa,  no/i/icp'/KaiiHsi  (|)y  ii  k  1 1  ho  ii  h  p  o  b  a  n  h  h  CTC  b  cocTaBe  OC  npn  3a/[aniioM  (npo- 
rH03iipyeM0M)  ypoBHe  cjiHHaHCHpoBaHHJi . 

npHHUTHe  iiai-iDOJicc  OTBeTCTBeHHBix  penicillin.  Kacaioimixcsi  o6nHKa  pa3pa6aTi>iBaeMbix  CTC, 
nponcxo.THT  Ha  HananbHBix  CTa/uisix  npoeKTHpoBaiiHH  -  Ha  jTanc  TaK  na/biBacMoro  BHeniHero  (koh- 
ncnTyajibiioro)  npoeKTHpoBaimsi  -  h  oeymecTBnneTCJi  b  ycnoBnux  iiconpe/iCJicimocTH.  Mo>kho  rorio- 
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piiTB  06  3KcnnyaTaunoHHOH,  TexHonornnecKOH,  (|)iiiiaiicoBoii.  KpHTepnajibHOH  h  apynix  rsii/iax  He- 
onpeaeneHHocTH. 

Ylon  a  k  c  n  a  y  a  t  a  1 1  ii  o  i  m  o  ii  neonpczicJiciinocTbio  b  nannoM  cjiynae  noiin\iacTCH  nponio3iiasi  Heon- 
pe/icjicimocTb  oyaymcro  npiiMciiciinsi  npocKTiipycMoii  CTC  b  cocTaBe  (DC,  a  hmghho  iiconpc/iencii- 
hoctb  xapaKTepa,  o6beMOB,  ycnoBUH  BbinojmeHHJi  iiciicbbix  aa/ian 

TexHononraecKaa  nconpc/icaeimocTB  o6ycnoBneHa  totobhoctbio  iiay'iiio-npoMBiiiLTCiiiioii  6a- 
3bi  k  pcajii-naiiHH  Ha  sa/iainioM  BpeMeHHOM  HHTepBajie  (HHTepBane  maiiHpoBaimsi)  coBOKymiocTii 
KpHTHHecKHX  TexHOJiorHH,  onpcziCJiinoiHHX  tcxiihko-tcxiio-BOT h 'i cc k H ii  ypoBeHb  npoeKTa  no  COi/ia- 
HHio  nepcneKTHBHOH  TcxiiH'iccKoii  CHCTeMbi,  h  npouBJiaeTcu  Ha  3Tanc  BHeniHero  npoeKTiipoBainni  b 
OTCyTCTBHH  h/hJIH  HeCBOeBpeMeHHOM  nOCTynjieHHH  /lOCTOBCpilOH  HHcflOpMaiJHH  O  /lOCTHVKHMBIX  xa- 
paKTepucTHKax  KOMnocKTyioimix  pai-TH'iiiBix  ypoBiicii.  Henpopa6oTaHHOCTH  kjiiohcbbix  TexHononiii, 
onpcTicjiflioiHHx  o6hhk  nepcneKTHBHOH  encTCMbi.  h  zip. 

(pmiaiicoBasi  nconpc/iciicimocTB  crsinaiia  c  TeM,  hto  Ha  nanc  BHeniHero  npocKTupoBaimsi  mo>k- 
HO  rOBOpHTb  TOJIbKO  O  np0rH03HbIX  OIlCIlKaX  B03M0)KHbIX  OOI)C\ia,  riOpUHKa.  HCTOHHHKOB  (JlHHaHCH- 

poBaHHU  npoeKTa  no  cos/iaiiiiio  hoboh  tcxhhkh. 

KpHTepnajibHaa  iieonpc/iCJiciiiiocTB  o6ycnoBneHa  TeM,  hto  Ha  uanc  BHeniHero  npoeKTiipoBa- 
HIM  O.TIIOiliaHIlO  He  OnpCTICUCIIbl  Te  KpiITepHH,  KOTOpbIMH  Ha  pa3HHHHbIX  3TanaX  )KH3HeHHOrO  HHKJia 
npoeKTiipyeMoii  tcxhhkh  MoryT  p  y  k  o  b  o  ,a  c  t  b  o  b  a  t  b  c  h  mma,  npiiHHMaiomHe  penicillin  (J1I1P),  b  3aBH- 
CHMOCTH  OT  CHCTeMbi  npC.TnOHTCIlHH  H  C  KJI  3,1  BI  B  a  10 1 II C II C SI  B  Ka'/K/IOM  KOHKpeTHOM  CJiyHae  CHTyaiJHH 
IIHlJlOpMHpOBaHHOCTH  J1I1P. 

Mo>kho  bbi/icjiiitb  .tbc  rpynnbi  KpHTepneB  npiiHimifl  pemeHnii:  KpiiTeprai  CTpaTcni'iccKoro 
ynpaBneHiui  h  KpHTepini  paunoHajibHoro  Bbi6opa  TaKTii'iccKiix  pemeHnii. 

Ilozi  CTpaTcrii'iccKHMH  pemeHHJiMH  b  namioM  cnynae  nomiMaioTcn  penicillin.  onpc/icjinionuie 
ZlHHaMHKy  KaHCCTBCIlIIOrO  H  KOJIHHeCTBeHHOTO  pa3BHTIIJI  (DC.  CoOTBeTCTByiOmne  KpHTepim  OTpa- 
>KaioT  cTpeMneHiie  k  npezienbHo  .toctii'/Kiiniomv 

•  HapaniHBaHHio  (jiyiiKHHonajiBiiBix  B03M0)KH0CTeH  OC  ( E )  b  tc'iciihc  ncpno/ia  maiiiipoBainin 
( T  )  npn  nporH03HpyeMOM  o6beMe  acciirHOBaHHii  ( C  eH )  Ha  co/icp'/Kaniic  h  pa3BHTiie  (DC  - 

KpiiTepiiH  MaKCHMyMa  o6o6meHHoii  3(])(|)ckthbiiocth  (  F\'  =  E  — >  max  npn  ycnoBini  C  <  C  „  , 

E  -  oooomciman  3(|k|)ckthbiioctb  hjih  n po h  sbotiiitcji bi  ioctb  (DC,  C  -  o>Kii,TacMBie  pacxo/iBi  Ha 
cozicp'/Kaiiiic  h  pa3BHTiie  (DC); 

•  coKpameHHio  .neijmmiTa  ( Et  H  -  E,  ,t  =  \,T  )  (JiyHKmioHajibHbix  bo3mo5khoctch  (DC  npn  npo- 


rH03iipyeMbix  no  nozincpiio/iaM  njiaimpoBaiiiin  ( t  =  \,T )  o6beMax  accnrHOBaHUH 
(  Ctnp02H  ,t  =  1,T  )  Ha  co^ep>KaHHe  h  pa3BHTiie  (DC  -  KpHTeprai  MiiHHMyMa  npoBanoB  no  aijxjieK- 


THBHOCTH  (  F]  =  Fj 


Jt  npozH 


-E 


?)- 


■  min  npn  ycnoBini  C,  <  C, 


t  np02H  ’ 


t  l,T  ,  Et  npozH  -  npo- 


rH03HpyeMbiii  ypoBeHb  Tpe6oBaHHH  k  (|)yiiKnnoiia.aBiiBiM  boimovkiioctsim  (DC  is  t  -ii  rio.incpiio.T); 
coKpameHHio  pacxo.Tors  Ha  concpvKainic  h  pa3BHTiie  (DC  c  v'ictom  3aTpaT  Ha  nporpaMMbi  cos.Ta- 
hhh  nepcneKTHBHbix  CTC,  npcmaraeMBix  nnn  bk.tiohciihsi  b  cocTaB  (DC,  npn  ycnoBini  no,T,Tcp- 
>KaHH a  (|iy 1 1 k niio i ia ji bi fbi x  B03M0>KH0CTeH  (DC  Ha  ypoBHe,  cooTBeTCTByiomeM  nporH03iipyeMbiM 


noTpcoiiocTsiM  -  KpiiTepnH  MiiHHMyMa  3aTpaT  Ha  co/icp'/Kaiiiic  h  pa3BHTiie  (DC  ( Fj1  =  C  — >  min 


npn  ycnoBiiH  hh6o E>E  h,  hh6o 


E  -E  — 

",poeH _ L  <  a  ,  t  =  l,T  ,  A,  -  .nonycTHMbiii  ^ec|)HiiHT 

F  1 

t  npozH  y 


(JiyHKHHOHajIbHblX  B03M0)KH0CTeH). 
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K  HHCJiy  naHDoncc  pacnpocTpancniiBix  h  nacra  HcnoJiB3yeMBix  KpiiTcpucB  onTHMiuaiiiiH  npn- 
MeHemiJi  CTC  b  cocTaBe  cDC  (KpHTepneB  npHHjmni  TaKTHnecKHx  pemeHHH)  othogjitcji  cjic/iyiomne 
hmcioiuhc  HaTypantHoe  hjih  ctohmoctiioc  BBipa>KeHHe  Kpi-iTcpn h: 

•  KpiiTepiiH  MHHHMyMa  cyMMapHoii  HHCneHHOCTH  ( F-f  )  hjih  cyMMapHOH  ctohmocth  (  F32  )  npn- 
BneKaeMtix  jinn  ynacTiia  b  njiamipyeMoii  oncpamin  pecypcoB  (chji  h  cpc/icTB.  b  tom  nncjie  CTC, 
paccMaTpiiBaeMoro  KJiacca),  npn  ycjiOBHH  BBinoJiHemni  cjiyHKnHOHajiBHOH  chctomoh  3a,naHHBix 

o6i>eMOB  iicjjcbbix  aa/ian  (  Ffj  — >  min  npn  ycjiOBHH  E  >  Enp02H ); 

•  KpiiTepiiH  MHHHMyMa  cyMMapHOH  HHCJieHHOCTH  ( F22  )  huh  cyMMapHOH  ctohmocth  ( F 42  )  yTpa- 

HHBaeMtix  b  xone  rniamipyeMOH  onepaniiH  pecypcoB  npn  ycjiOBHH  BBinoJiHeHini  cjiyHKnHOHajiB- 
hoh  ciicTeMOH  lanamiBix  o6i.eMOB  iicjjcbbix  Ba/ian  ( _F2, 4  >  m,n  npii  ycjiOBHH  E  >  E  m ); 

•  KpiiTepiiH  MHHHMyMa  cyMMapHoro  othochtcubhoto  yBcmiHciinji  3aTpaT  ( F52  )  Ha  BBinoJiHemie 
HCJTCBBIX  ’ja/ia'I  B  CB5I3H  C  B03M05KH0CTBI0  peajIH3ailHH  IlCpailHOIiajIBIIBIX  pemeHHH  H3-3a  Heonpe- 
TicjieHHocTH  /jeiicTByiomHx  (J)aKTopoB  npn  ycjiOBHH  BBinojiHeHiM  Been  (onpejjejieHHOH  nacTii) 
HOMeHKJiaTypti  iicjjcbbix  3anan 


KTm  cu  -  min  Cl; 

M  mi,n,Cl/ 

x,y\x) 


.  mjn  npn  ycjiOBHH  KT  j,3  =  KI\ 


KTnpom  KTn3 
KT„„n,„ 


<  A 


KT npom  ,  KTU3  -  HHCJIO  THHOB  neJieBBIX  3a^aH,  COOTBeTCTBeHHO  njiaHHpyeMBIX  AJW  BBinOJIHeHHJI  H 
BBinoJiHueMBix  npn  pacnoJiaraeMtix  pecypcax; 

Cj,  -  CTOHMOCTB  BBinOJIHeHHJI  OZJHOH  HeJieBOH  3a^aHH  /-TO  Tlina  npii  HeKOTOpBIX  cjlHK- 

cupoBaHHBix  tcxiih'icckhx  h/hjih  TaKTH'iccKiix  peiueHiuix; 

min  Cj  1  -  MHHHMajiBHan  ctohmoctb  bbihojihchhji  o.iiroii  neneBoii  3ananH  1-ro  Tuna,  T.e. 

x,y(x) 

CTOHMOCTB  BBinOJIHeHHJI  0,1  II OH  HCJJCBOH  Ba/iaHH  JJ.J1SL  OnTHMaJIBHOTO  BeKTOpa  TeX- 
HHHecKiix  h/hjih  TaKTH'iccKHx  pemeHHH; 

A  -  nonycTHMBiii  nponeHT  iicBBinoJiiiciinsi  neJieBBix  3anan  H3  lanannoii  HOMeHKJia- 

TypBi. 

•  KpiiTcpnii  MHHHMyMa  HanGoJiBiuero  othochtcjibhoto  yucJiHHCiiHJi  3aTpaT  ( F62  )  Ha  BBinoJiHeHiie 
neJieBBix  3anan  b  cbji3h  c  bo3mo>khoctbio  peajiH3anHH  ncpaHHOiiajiBiiBix  pemeHHH  H3-3a  Heonpe- 
TieJieHHOCTH  ^encTByiomnx  cjiaKTopoB  npn  ycjiOBHH  bbihojihchhji  Been  (onpenenemioH  nacra) 
HOMeHKJiaTypBi  neJieBBix  aa/ian 


F£  =  max 

1=1, KTp3 


Cu  ~  min  Cu 

_ x,y(x) 

minC,, 

x,y(x) 


->  min  npn  ycjiOBHH  KT  ,p  =  KT  n 


KT  „ 


-KT 


m 


KT„ 


<  A 


2  IlpeonojieHHe  HeonpenejieHHOCTn  neiicTByiomHx  (|)a ici  opoB 

Y’lHTBiBaji  nconpcncJicnnocTB  Ha  3Tane  BHeniHero  ( ko i i hc my aji bho ro )  npocKTHpoBannsi  ochob- 
hbix  nciicTByioiHux  (|)aKTopoB.  neJiecoo6pa3HBiM  npc.iCTaBHJicTCJi  nojixoji,  npn  kotopom  aa/iana  bbi- 
6opa  pannoHajiBHoro  o6jimca  CTC  pemaeTCJi  no  cxeMe:  CHanajia  (j)opMHpycTCJi  miio'/Kcctbo  Tax  Ha- 
3BiBaeMBix  KpaiiHHX  Tonex,  a  3aTeM  c  HcnoJiB30BaHneM  cjiopMajiBHBix  h/hjih  HecJiopMajiBHBix  npone- 
nyp  hocth/Kciihji  KOMnpoMiicca  Ha  miio'/Kcctbc  KpaiiHHX  to'ick  onpc.icajicTCJT  o6jihk  npoeKTupyeMOH 

CHCTeMBI. 
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2.1  (DopiMiipoBautie  MHoatecTBa  Kpaiimix  tohck 

KpaHHJiJi  TO'iKa  -  3to  Bapi-iaiiT  oGnmca  npoeKTupyeMoii  chctcmbi,  noJiyHcnnbiii  b  pe3ynbTaTe 
pemeHHJi  onTHMiriaiuionnoii  la/iami,  ijiopMaJibHaa  nocTaHOBKa  KOTopoii  HMeeT  orpaniiHciniBiii  (jio- 
KajiBHtffl)  xapaKTep  b  cnny  cnc/iyiomux  oGcTonTenbCTB.  Bee  /iciicTByioiruic  (jiaKTopBi  paioiiBaioTcsi 
Ha  /(Be  rpynnbi,  npnneM  b  nepByio  rpynny  MoryT  6bitb  BKJnoneHbi  toubko  Te  cjiaKTopbi,  KOTopbie  xa- 
paKTepH3yK>Tc>i  nporH03Hon  HeonpeaeneHHocTbio.  3HaHeHiDi  cjiaKTopoB  H3  nepBoii  rpynnbi  cjniKcn- 
pyiOTca.  TeM  caviBiM  ciiHMacTca  coot bctctbyio man  nconpc.TCJicimocTB.  Jinn  (JiaKTopoB  BTopon  rpyn¬ 
nbi  .TonycKacTCH  BapbnpoBaHne  nx  inaHemiii  b  npc/icnax,  onpe.ieJiHCMbix  3  a  (|m  k  c  h  p  o  b  a  n  n  b  i  m  11  3Ha- 
neHHHMH  (jiaKTopoB  nepBon  rpynnbi. 

Jinn  onpe/iciicniiocTH  nponenypy  (|)opMnpo  Banna  Kpaimiix  tohck  paccMOTpnM  npnMeHHTenbHO 
k  CHTyaunn,  Kor^a  nepByio  rpynny  cjiaKTopoB  cocTaBJinioT  KpnTepnn  pannoHanbHoro  Bbi6opa,  koto- 
pbiMii  b  npiiHunne  MoryT  nonb30BaTbcn  paapaooTHHKH  n  SKcnnyaTaHTbi  npoeKTupyeMoii  cncTeMbi. 

KpanHJiJi  TO'iKa  (bcktop  o6nnKOBbix  napaMeipoB  npoeKTupyeMoii  cncTeMbi),  cooTBCTCTByiomaa 
cnoKUBinencn  b  cnny  npiranTbix  ztonymeHiiii  cnTyannn  HHcjiopMHpoBaHHOCTH,  OTbicKHBaeTca  b  co- 
OTBeTCTBiin  c  npaBnnaMH. 


(1) 

X  = 

arg  min  Fpmp[x,y 

xe-^don 

*w)> 

(2) 

/(* 

)  =  arg  min  F:m 

,{x,v), 

y^rdJx) 

(3) 

X don 

=  {x:f(x)<0}, 

(4) 

Ydoni 

X 

II 

'JT' 

IA 

0}, 

-  BeKTopa  tcxiihhcckhx  ii  TaKTH'iccKHX  pemeHiiii,  npiiHHMaeMbix  Ha  STanax 
eooTBeTCTBeHHo  pa3pa6oTKn  n  npiiMeHeHiiJi  npoeKTupyeMoii  cncTeMbi; 

-  paniioHajibHbie  npn  .Tannoii  nocTaHOBKe  aa/iano  inaHcnna  BeKTopoB  Texmi- 
necKiix  h  TaKTH'iccKiix  pemeHHH; 

-  o6nacTn  .TonycTOMBix  tcxiihhcckhx  h  TaKTHHCCKiix  pemeHHH  Ha  STanax  co- 
OTBeTCTBeHHo  pa3pa6oTKii  n  npiiMcncnna  npoeKTupyeMoii  cncTeMbi; 

-  orpaniiHcnna  (BeKTopa  orpanii'ieniiii)  Ha  tcxiihhcckhc  h  TaKTH'iccKiic  perne- 
hiiji  Ha  STanax  eooTBeTCTBeHHo  pa3pa6oTKH  n  npnMeHeHHJi  npoeKTupyeMoii 
cncTeMbi; 

F  (x,  y\  F3Kcm  (x,  y)  -  KpnTepnn  (jinKciipoBaHHoro  jxjw.  ^aHHon  nocTaHOBKii  3a£ami  BH.ua  H3  nncna 
KpiiTepneB  paiinoHanbHoro  Bbi6opa,  KorapbiMii  noTeHiinanbHO  MoryT  boc- 
nonb30BaTbca  pa3pa6oTHHK  (Fpa3p)  h  sKcnnyaTaHT  ( F3Kcrm )  npoeKTupyeMoii 
CHCTeMbl. 

B  pe3ynbTaTe  pememia  cepnn  onTHMH3aiiHOHHbix  aa/ian  Bii.Ta  (l)-(4)  cjiopMiipyioTcn  MHO)KecT- 
Ba  Kpaiimix  tohck,  Ha  kotopom  OTBicKiiBacTCH  KOMnpoMiiccHoe  pemeHne  no  Bbi6opy  o6nnKa  npoeK- 
TiipyeMon  cncTeMbi. 

2.2  (DopMHpoBaHue  KOMnpoMHCCHOro  penicillin  Ha  MHOatecTBe  Kpaiimix  tohck 

Cbc,tcm  coBOKynHocTb  (jiaKTopoB.  cBHiainiBix  co  BceMii  Bii.TaMii  nconpc/icncnnocTii  KpoMe  Kpn- 
TepnanbHoii,  k  MHO)KecTBy  pacnerabix  BapnaHTOB.  /JpyriiMii  cnoBaMH,  npn  (JrapMupoBamiii  o6nnKa 
CTC  oy.TCM  paccMaTpiiBaTb  mhwkcctbo  pacncTiiBix  BapnaHTOB  n  mhokcctbo  KpiiTepneB  paiinoHanb- 
Horo  BBioopa. 

HTaK,  paccMaTpiiBaioToi 

1)  IIpocTpaHCTBO  npiiHHMaeMbix  pemeHiiii  (npocTpaHCTBO  BBioopa): 

R  =  {r  =  ( x,y),x  e  X,y  e  Y } , 


x,y(x) 

x\y{x) 

^ don  ’  ^don  W 

f{x),  g{x,y ) 
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X  =  {x  =  (Xl,x2,...,xm)}  <{ 
7  =  {y  =  (y1,y2---,y„)} 


-  MHO>KecTBO  npcTuraracMbix  p  aa  p  a  6  o  th  h  k  a  m  h  ajiBTepHaraBHBix  Bapn- 
aHTOB  o6nHKa  CTC  (aapanacMoc  mhwkgctbo),  ecjin  pcaanaycTca  nop- 
xop  Ha  ocHOBe  cpaBiicima  ajiBTepHaraBHBix  BapnaHTOB  CTC; 

-  MHOJKeCTBO  CHHTe3HpyeMBIX  B  npOHCCCC  MOPCPHpOBaima  BapnaHTOB 
o6jimca  CTC  ((|)op\iHpycMoc  mhokgctbo),  ecnn  pcaTHaycTca  no.Txo.T 
Ha  ocHOBe  iicnocpcpcTBCimoro  CHHTe3a  o6jihkobbix  napaMeTpoB  CTC; 

-  MHCDKeCTBO  TaKTHHCCKHX  peHieHHH  CTC. 


2)  IIpOCTpaHCTBO  yCJIOBHH  npHHJJTIHI  peHieHHH  (npOCTpaHCTBO  yCJIOBHH  BBlSopa) 

n  =  {(z,C),zEZ,CeW}, 

z  =  {z}  -  MHOJKeCTBO  paCHCTHBIX  BapnaHTOB  npH  (|) o p M h p O B a II H H  o6nHKa  CTC; 

w  =  {c}  -  MHOJKeCTBO  KpMTCpHCB  pa  I  [HO  I I3P  IP  10  TO  BBIOOpa. 


onpcpepcnnocTH  oypcvi  cnmaTB,  hto  b  KanccTBc  onpcTCJunoiruix  p ac c m aTp  h  b  a  i  o  t  c  h  tbb 
(|)aKTopa:  ycJiOBiui  npHMeHeHHJi  CTC  h  ycJiOBHJi  pcaTHaaiu-in  CTC,  T.e. 

z  =  (w,  v ),  u  e  U,v  e  V 


U  =  {u  =  (ui  ,u2,...,u, )} 
V  =  {v  =  (v,  ,v2,...,vk)} 


-  MHO)KecTBO  yCJIOBHH  npHMeHeHHJi  CTC  (ran  onepamiii.  xapaKTcp  h  oob- 
eM  hctcbbix  3apan  h  np.); 

-  MHOJKeCTBO  yCJIOBHH  pCaTHjaHHH  CTC  HJIH  NTIIO'/KCCTBO  BapnaHTOB  pea- 
PHiailHH  KpHTH'ICCKHX  TeXHOJIOTHH. 


Flpoiicnypa  npiiHJiraji  KOMnpoMuccHoro  pciiicnna  coctoht  b  cacpyiomcM. 

3)  CHJirae  HeonpepeJieHHoera  no  ycJiOBiuiM  npHMeHeHHJi  h  peajnmiiHH  (ecnn  3apaH  nopapoK 
pacHCTHBie  BapnaHTBi  -  KpHTepnn). 


jiudo  j  x  (V  z,  z  e  Z), 


AC(x,y,z) 
paif  1  y  pan  •>  z) 


^  y  \  paif  ’  y  paif  ’ 

cumyai^uH ,  npedcmaejieHHan  na  puc.  1  .a 


k  C  eW,  ecnu  ujueem  Mecmo 


jiu6o  | 

L 

f 

x  =  arg  min 

i 

x,y 

\ 

AC(x,y,  z) 

‘  c{xpall  ,  y  pai,  >  z) 


«1  Z  77  +  «2  max 


AC(x,y,z)  A 

pay  ’  y  pay  ’  Z) 


>,CeW, 


C(x,y,z) 


^  paif  ’  y  paif 


paif  7  y  paii  •>  /  J  J 

earn  wueem  Mecmo  cumyaifm ,  npedcmaejieHHan  na  puc.  1 .6 
AC  =  C(x,y,z)-C(xpaif,ypai(,z) 

(xPaH,  yPa„)  =  arg  min  C(x,y,z) 

-  HcnoJiB3yeMBiH  b  pamioM  KOHKperaoM  cjiynae  KpHTepiiii  paiiHoiiaPBiioro  BBioopa 
H3  iapainioii  HOMeHKJiaTypti  KpiiTepneB; 

-  paHHOIiajIBHBIC  iliaHCHHa  BCKTOpOB  TCXIIH'ICCKHX  H  TaKTH'ICCKHX  peHieHHH  CTC. 


4)  CHJirae  KpiiTepnajiBHOH  nconpe.TCTcnnocTH  (ecnn  japan  nopapoK  pacneratie  BapnaHTBi  -  Kpn- 
Tepnii). 

jiu6o  |x  |  x  e  nk-(<4  ,  earn  P|  [xpail  (c)p  0 ,  m.e.  imeem  Mecmo 


cumyaifux,  aHanoemHan  npedcmaeJieHHoii  Ha  puc.  1  .a 

q,Y  AC(x,y,z)  _  ^  AC(x,  y,  z) 
c  C\xpatf ,  y palf ,  zj  c  C[xpm ,  y palf ,  zj j j 

ecnu  UMeem  Mecmo  cumyaifux,  aHanozuMHan  npedcmaeJieHHoii  Ha  puc.  1 .6 


X  G  < 

pew 

jiu6o  < 

X 

f 

x  =  arg  min 

\ 

V 
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Bbipa^ceHHe  _ t — x +#2  max  ~f — X’^’Z  \  ^BJiaeTCH  jiHHeHHOH  CBepTKOH  £Byx 

C  C\X  paii^y  pail’2)  C  CyCpcm  ’  y  paif  ’ Z  / 

BH^OB  KpHTepHeB,  KOTOpbie  OTpa^KaiOT  ^Be  KpaHHHe  II03HIJHH  B  npHH^THH  pemeHHH:  pe3yJIBTaT  B 

cpezjHeM  ^  AC(x,>',„)  h  rapaHXHp0BaHHIjIjj  pe3yni>TaT  max  .  .  3HaHeHHa  K03<j)<j)imH- 

c  C[xpatl,ypail,z)  c  C\xpait,y patl,z) 

eHTOB  «j  h  a2  hh6o  npiiHHMaioTca  no  yMonnaHHio  b  cootbctctbhh  c  paHee  npuHJiTbiMH  npaBHJia- 

mh,  jih6o  ycTaHaBUHBaioTca  HenocpeziCTBeHHO  nccne^OBaTeneM,  SKcnepTOM,  jihuom,  (JiopMHpyiomeM 
hjih  npnHHMaiomeM  pemeHna,  n  cjjaKTHnecKH  onpeaenaioT  CTpyKTypy  KpnTepna,  no  KOTopoMy  npn- 
HHMaeTca  KOMnpoMnccHoe  pemeHiie. 


PncyHOK  1  -  CnTyannn  npn  npiniaTHH  KOMnpoMnccHoro  panama. 

3  YneT  (|>aKTopa  cy6i.eKTHBHOCTH  npn  npinm  i  ini  peuiemm 

CocTOsninc  Bbioopa  (npuHaTna  panama)  CKna/miBacTca  H3  nerapex  KOMnoHOHT: 

1)  cyoiiCKT.  nponiBonsnnnii  Bbi6op  A  :  i ien cy CTp c  m  n  a  m  Bin  mii.tmbm.t  hjih  cncTeMa; 

2)  OKpy>KeHne  Bbi6opa  S  e  =  l,_Kj :  (J)yHKnnoHajii>Hoe  OKpy>KeHHe  HHanBnzia  hjih  cncTeMbi, 
npoaBJunomux  Bbi6op; 

3)  pocTyniibic  cnoco6bi  /icmctbh ii  ('{A  =  1,1  :  CTpyKTypHO  pajjmnnBic  Tnnbi  nonc/iama  cy6teKTa 
b  CTpyKTypHO  onpcncncimoM  OKpyjKeHHii; 

4)  B03M0>KHBie  npn  TaKOM  oRpyacemni  pe3ym>TaTbi  Qj,i  =  1  ,J . 

CymecTBeHHtie  cnam  vicvK.Ty  sthmh  KOMnoHeHTaMH  nonHOCTbio  OTpa>KaioTca  b  Tpex  ranax 
Mep,  aBJiaiomuxca  napavicTpavm  neneycTpeMJieHHoro  cocToamia: 

•  BepoaTHocTB  Bbi6opa  ( l] )  -  BcpoaTiiocTi.  Toro,  hto  cyoiiCKT  A  oy.TCT  nponyunpoBaTB  cnoco6 
.TciicTBua  (Q)  b  0Kpy>KeHHH  Bbi6opa  S 

P,=p\c\A6S),i  =  \J  ■, 

•  3cj)cj)eKTHBHOCTb  cnoco6a  ,tchctbh ii  (pjj )  -  BcpoaTnocTB  toto,  hto  HeKOTopbin  cnoco6  nciiCTBHa 
Cj  oyncT  nponyunpoBaTB  onpeaeneHHbin  pe3ynbTaT  Ql  b  onpcncjiamoM  0Kpy>KeHHH  S  ,  ecnn 
/taHHbin  cvotckt  A  Bbi6epeT  hmchho  ero 

Ejj  =  P^)j\  Bbi6npaeT  C eS},/  =  1,1,  j  =  1  ,J  ; 
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•  y/jenBHaH  ueHHocTt  [Vj )  pe3yjiBTaTa  \Qj)  hjih  cTeneHt  cTpeMnemiJi  (£)/  ■)  cy6i.eKTa  A  k  pe- 
3yni>TaTy  (Q . )  othochtcjibho  nonHoro  mhovkcctb3  B3anMoncKJiK>HaK)mnx  pe3yiiBTaTOB  (j2; )  b 

CHTyaunH  CTpeMneHiM  b  OKpyvKemiH  b  lido  pa  S  -  BcposmiocTB  Toro,  hto  A  BBiocpcT  cnoco6 
HCHCTBHH,  HMCFOUIHH  MaKCHMajIBHyiO  3(})(})eKTHBHOCTB  no  Qj  . 

IIoCKOJIBKy  CTIOCOOBI  /ICHCTBHH  H  pe3yJIBTaTBI  33BHCMT  KaK  OT  OKpyVKCHHJI,  TaK  H  OT  Cy6l>eKTa, 

HHZ(HBHjiyain>HocTB  cy6BeKTa,  ero  jihhhoctb  onpcnaTHCTca  TeM,  KaK  ero  bcpohtiiocth  BBioopa  {p. ) , 

3(j)cj)eKTHBHOCTH  [Ej  )  H  yHeJIBHBie  neHHOCTH  [Vj  )  33BHCMT  OT  CBOHCTB  CHTyaHHH. 

Pi=f[{c,itej},sk  j, 

EiJ=g[{Ci\{Qj\sk\, 

Vj=h^Ci\,\Qj\,Sk\. 

/TpyniMH  cnoBaMH,  ecnn  jib  a  Hii/uini-i/ia  naxojuiTCJi  b  oniroii  n  toh  >Ke  cmyanH h  BBioopa,  pa3- 
HHIia  MC'/K.iy  HIIMH  HOJDKHa  npOflBJHTBCfl  B  iliaHCHHSIX  HX  BepOJITHOCTeH  BBioopa,  3(|k|)CKTHBIIOCTCH  h 
y/icJTBiiBix  hchiioctch. 

CyMMa  npoHiBcnciiHii  sthx  Tpex  napaMeTpoB  paBHa  jj.ru  /ia  micro  cyOBCKTa  ovKHjiacMOH  y/icuB- 
HOH  neHHOCTH  (ev) 

EV  =  £ZPrElj-Vj. 

i  j 

IIoCKOJIBKy  bcjihhhhbi  Pt ,  Et, ,  Vj  hbjuhotcji  cjDyHKUHJiMH  CHTyaunn  Bti6opa,  TO  h  ovKHnaeMaji 

ynentHaa  uchhoctb  6yneT  cjiyHKHHeH  CHTyannn  BBi6opa 

EV  =  ^Ci),\QJ\,Sk\ 

B  TaKOM  cnynae  jihhhoctb  (nHnuBunyantHocTt)  cy6i>eKTa  ecTB  cjjyHKnini  71,  cBJBBiBaioiHaji 
ovKHoacviyio  ynentHyio  iiciiiioctb  b  jik>6oh  enTyannn  BBioopa  co  cBoiicTBaMH  bobmovkiibix  cnoco6oB 
neHCTBHH,  HX  B03M0VKIIBIX  pe3yJIBTaTOB  H  CyiHCCTBCIIIIBIMH  nCpCMCIIIIBIMH  OKpyVKeHHM.  T.e.  JIHHHOCTB 
(HHHHBHHyanBHOCTt)  ecTt  HaSmonaeMaa  cjiyHKHHJi,  noKa3BiBaioiHaji,  KaK  hhhhbhh  hjih  CHCTeMa  npe- 
o6pa3yeT  napavicTpBi  BBiopannoii  CHTyauHH  b  ovKH/iacMyio  yne-BBiiyio  iiciiiioctb  (cm.  pucyHOK  2). 

3a/[atiy  nocTpoeHiui  (jiyiiKiiHH  h  i  i  h  h  b  h  ,iy  an  b  i  i  o  c  t  h  movkiio  paaoiiTB  Ha  Tpn  othochtcjibho  He3a- 

BHCHMBIX  THna  HCCJICHOB3HHH  B  33BHCHMOCTH  OT  TOTO,  K3KaH  OCpCTCH  33BHCHMaH  nCpCMCIlIiaH: 

•  BepOHTHOCTB  BBioopa  -  Hiy'ICIlHC  npHBBIHHOCTH  (npC.TnO'ITCIlHSI  C'pC.TCTB); 

•  3(J)(j)eKTHBHOCTB  BBl6opa  -  Hiy'ICIlHC  3 1 13 II HU  ('iy  BCTBHTCJTBIIOCTH  K  3(|k|)CKTHBIIOCTH); 

•  ynejitHaa  uchhoctb  -  H  iy'icimc  cTpeMJieHiM  (npc.Tno'iTciiHsi  Hejien). 

HTaK,  ([lyilKHHIO  JIHHHOCTH  MOVKIIO  nOjTV'IHTB,  eCJIH  H3BCCTHBI 

•  ijiyHKHHJi  npHBBiHHOCTH  (fF)  jjsisL  cy6BeKTa  cnoco6a  nencTBiM  (C;)  othochtcjibho  pe3ynBTaTa 
[Qj )  h  nocTynHoro  MHovKecTBa  cnoco6oB  neiicTBHH  {c, }  -  sto  cjjyHKHiM,  cBH3BiBaioiHHe  Bepo- 

HTHOCTB  BBl6opa  C  ,Tp)THMH  napaMCTpaMH  CHTyaHHH  BBioopa,  T.e.  y/10 BHCTBOpVHOIliaH  COOTHO- 
HieHHIO 

Pi=fF\{ci},Vi,L(Ei)], 

rue  L(Ei)  -  ypoBeHB  scjxjieKTHBHocTH  cnoco6oB  neHCTBHH  no  pe3yjiBTaTy  ,  npiiHeM 

0  -  l(Ei  )  <  i  ,  Z^)=i; 

i 

•  cjjyHKHiM  3HaHHJi  (fk)  cy6BeKTa  cnoco6a  nencTBUJi  (c,)  othochtchbho  pe3yjiBTaTa  te)  B  OK- 

pyvKeHHii  S  -  3to  (jiyHKHiM,  CBH3BiBaioiHaH  3ij)(|)eKTHBHOCTB  BBi6opa  c  HpyrHMH  napaMeTpaMH 
CHTyauHH  BBi6opa,  T.e.  y ,t o b h c tb o p h i o 1 11  a h  coothouichhio 
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DKij=fktyj\s), 

171c  DKj  j  CTcncnb  inanna.  kotopbim  cy6beKT  pacnonaraeT  o  cnoco6e  nciicTBua  (C, )  othochtcjib- 
ho  npeflnoHTHTenBHoro  pe3yni>TaTa  c  yuenbHOH  neimocTwo  Vj  =  \  b  OKpy>KeHHH  BBioopa  5  . 


Ciimyauun  GbifiqpgJitwHnmuH  pemenun) 


CydbeKm  A  ,  ocyiuccme.i  mount  it  ebiSop 


OKpy.weuue  ebi6opa  Sk 
/locmynubic  cnocoSbi  deucmeuu  {C,} 
BoSMO.llCHbie pe3yjlb/MWIbl  {Qj} 


i 


< VyuKuyiu  uudueudyajtbHocmu: 
<I>yuKiiun  npuebiHHoemu  (fF  )  -  sto  (jtymcqHa, 
CBa3WBaK3mHe  BepoaTqocTb  Bbi6opa  c  qpyrHMH  na- 
paMeTpaMH  CHTyaqqq  Bbi6opa,  T.e.  yqoBJieTBopaio- 
maa  cooTHomeHHKi; 

Pi  =fF[{C,\Vi,L(Ei)], 

diyiiKnuH  tuauuii  (fk )  -  sto  (J)yHKqqa,  CBa3biBaio- 
iqaa  3(J)(J)eKTHBHOCTb  Bbi6opa  c  qpyniMH  napaMeT- 
paMH  CHTyaqiin  Bbi6opa,  T.e.  yqoBJieTBopaioniaa 
cooTHomeqqio 

l)KV  fMjSj, 


IlapaMeiiipbi  neJieycmpeMjieuuozo  cocmonuun: 
Bepomnnocmb  ubioopu  -  BepoaTqocTb  Toro,  hto 
cy6i.eKT  A  6y.neT  nponyqqpoBaTb  cqoco6  qeficTBqa 
Cj  b  oKpyaceqqq  Bbi6opa  Sk 


=  p{ci\{ci\tej\Sk) 


3<p<peKinueHocmb  cnocoSa  deucmeuu  -  BepoaT¬ 
qocTb  Toro,  hto  cqoco6  qeficTBqa  C,  qpq  ycJioBHH 
ero  Bbi6opa  6yner  nponyqqpoBaTb  pe3yjibraT  Qj  b 
OKpyaceqqq  Sk 


DKy  = 


Ej  -  mine jkj 
,  maxe,:i7  -  minett/ 


Sk,Vj=l 


EiJ=P 


fel  c,.,{c,.},{e;U) 


OyuKpun  cmpeMJieuun  (yqeJibqoq  qeqqocTM)  [fv  ) 

-  3to  (J)yqKqqa,  CBa3biBaioniaa  yqejibqyio  qeqqocTb 
pe3yabTaTa  c  npyrHMH  qapaMeTpaMM  cqTyaqqq  bbi- 
6opa,  T.e.  ynoBJieTBopaioniaa  cooTHomeqqio 

Vy  =  /v  [K  l’  K  \  ^ij  i  l°UJ  fe  K  ], 
rqe  DFij,DKi  ./)(  -  cTeqeqq  qpqBbiqqocTM,  3Ha- 

qqa,  qoqqMaqqa. 

JIuHuocmb  (uudueudyiuibHocnib)  -  qa6jiionaeMaa  cf>yqKqqa  U ,  noKa3biBaioniaa  KaK  hh/ihbh/i  qpeo6pa3yeT 
qapaMeTpbi  CMTyaqqq  Bbi6opa  b  oaceqaeMyro  yqejibqyio  qeqqocTb  EV 

i:r  yy/;-/vr;  ^  = 


ydejibuaa  neuuoemb  peiyjibmama  ujiu  cmeneub 
cmpeMJieuun  cy6i,ei<ma  A  k  pesyjibmamy  -  BepoaT¬ 
qocTb  Toro,  hto  cy6i.eKT  A  Bbi6eper  cqoco6  qeiicT- 
bhh,  HMeioiiiHii  MaiccqMajibqyio  3<}>(}>eKTHBHOCTb  qo 

Qj 

vj  =  p\ Q  =  arg  max  Ej  I  {Ct },  {Qj  },  Sk 


PqcyqoK  2  -  XapaierepHCTHKH  jniqqocTH  (qqqqBqqyajibqocTM)  cy6i>eKTa. 


3to  CTcncHB  manna  aa/iacTca  (jsopMynoH 


DKj  = 


Ej -m\neikj 


.  maxert/-minert/ 


I  S,Vj=l 


rne  mine^,maxcl{j 


HaHMeHbinee  h  HanGonbinee  B03M0>KHbie  3(j)cj)eKTHBHocTH  C;  no  pe3ynbTaTy 


QjBS. 

CTeneHb  3HaH na  cnoco6a  /ichctbhh  othochtcjibho  KaKon-jin6o  qenn  b  (|) h k'c h p o b a n  n o m  OKpy- 
>KeHHH  aBJiaeTca  \icpoii  ynpaBnaioiqiix  B03M0>KH0CTeH  cyObCKTa  jinn  nonyneHna  qaimoro  pcsynbTaTa 
OTHOCHTenbHO  MaKCHMajIbHO  B03M0>KHbIX  ynpaBJiaiOHlHX  BO  iqciiCTBHH; 
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•  cjjyHKiiiM  cTpeMneHiM  (yiejibHon  qeHHocTn)  (fv )  cy6i>eKTa  k  pe3yni>TaTy  [q;  ) ,  othochtojibho 

nonHoro  MHO)KecTBa  B3aHMOHCKJiK)HaK>inHX  pe3yni>TaTOB  | Q; }  b  ciiTyanrai  CTpeMneHini  b  OKpy- 

meHHH  Bti6opa  5  -  3to  (|)yiiKHHH.  criHibiBaioinaa  yienbHyio  iicimocTB  pciyubTaTa  c  ipyniMii 
napaMeTpaMH  cmyaipni  Bbioopa.  T.e.  y  10 bjictb  opsnomaa  cooTHomeHino 

’'r/vfelWWK  Jfe>] > 

171c  DFij,DKij,DUi:  /-CTcnenn  npHBBi'inocTH.  iiianm.  noiiHMani-iH. 

B  KaHCCTBC  MCpBI  CTeneffll  nCpCMCIl'IHBOCTH  HIl.lHBHia  no  OTHOIIieHHK)  K  HeKOTOpOMy  pciyib- 
TaTy  MWKOT  paC'CNiaTpUBaTBCl  np0H3B01Iiai  OT  (|)yilKHHH  CTpCMlCIlHl  HIl.lHBHia  K  3TOMy  pCiyiBTaTV 
no  3(j)cj)eKTHBHOCTH  lairnoro  cnoco6a  ichctbh ii  b  ero  npoiyiinpoBaimn. 

3HaHne  o  (|)ynKHHix  HniHBHiyaibHociH  JIIIP  mwkot  ncnom>30BaTbCJi  npn  (jiopMHpoBanHH  hh- 
Tcrpaiiiioro  KpHTcpm  npHiiiTHi  KOMnpoMHCCHbix  pemeHHH  otiiochtcibiio  ooihrii  npoeKnipyeMon 
CTC,  a  hmohho,  npn  naiiiaicnnH  K03(|)(|)HiiHcnT0B  b3)khocth,  c  kotopbimh  KpnTepnn  H3  nncna  pac- 
CMaTpnBaeMbix  KpnTepneB  yiHTBiBaioTCH  b  HiiTcrpajibnovi  KpHTepnn. 
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Abstract 

CucTeMbi  TpaHcnopTnpoBKH  HrpaioT  cymecTBeHHyio  ponb  b  pemeHHH  npo6neM,  B03HHKaionqix  b 
CJiyuae  npqpoqHbix  KaTaKnn3MOB,  cthxhhhbix  6eqcTBHH  h  KaTacTpocj).  TaKire  coBpeMeHHbie  Tex- 
HonorHH  KaK,  HanpiiMep,  IlHTepHeT  nenaioT  B03M0>KHbiM  co3qaHne  HHTenneKTyanbHbix  CHCTeM 
TpaHcnopTnpoBKH  ana  pacniqpeHHfl  hx  B03M05KH0CTeq  qjia  CBoeBpeMeHHoro  pearupoBaeiM  ea 
3th  KaTacTpo(J)bi.  3Ta  CTaTbn  npeqcTaBjraeT  noqxoq  k  peaJiH3aqnn  IlHTepHeT  cepBHCOB  qjis  npo- 
KJiaqKH  MapmpyTOB  b  6onbmnx  ciicTeMax  TpaHcnopTnpoBKH,  ncnonb3yn  npenMymecTBa  qqeq 
norncTHKH  3HaHnn.  JIorncTHKa  3HaHnn  ocHOBaHa  CHHepreTnuecKon  HHTerpaqun  3HaHnn,  npqo6- 
peTeHHbix  H3  pacnpeqeneHHbix  hctouhhkob  Heo6xoqHMbix  ana  nonyueHHn  HOBoro  nnn  qonon- 
HeHHn  cymecTByioniero  3HaHHn.  /(aHHan  CTaTbn  noKa3biBaeT  MacniTa6qpyeMOCTb  q  pacmqpne- 
MOCTb  npeqcTaBneHHoro  noqxoqa  npq  qo6aBneHHH  hobbix  hctouhhkob  3HaHHH. 

Introduction 

Nowadays  organizations  have  to  restructure  in  order  to  respond  to  their  rapidly  changing  envi¬ 
ronment.  This  causes  a  growing  recognition  of  the  need  for  new  kinds  of  organizational  structures  that 
could  be  distributed,  mobile  and  flexible  and  therefore  exhibit  characteristics  of  innovation,  resilience, 
and  self-management. 

One  of  the  most  widespread  forms  of  organizational  structures  the  form  of  networked  organiza¬ 
tion  can  be  mentioned.  Among  the  main  advantages  of  the  networked  organization  the  following  ones 
are  selected: 

•  scalability:  new  members  can  join  a  networked  organization  by  establishing  relationships  with 
some  of  its  members, 

•  robustness:  a  networked  organization  will  continue  to  operate  even  if  some  of  the  network  nodes 
stop, 

•  sensitivity  and  adaptability:  when  flexible  enough  the  relationships  between  the  organization's 
units  (the  network's  arcs)  may  be  easily  and  quickly  readjusted  in  accordance  with  changes  in  the 
environment, 

•  intensive  knowledge/skills/experience  exchange  between  the  organization's  units  resulting  in 
maximization  of  the  knowledge  potential  of  the  organization. 

As  it  can  be  seen  new  forms  of  organizational  structures  including  networked  and  virtual  organi¬ 
zation  rely  on  intensive  usage  of  knowledge  and  therefore  on  modern  information  technologies  deal¬ 
ing  with  data  and  knowledge.  Currently,  knowledge  often  referred  to  as  corporate  knowledge  in  the 
contexts  of  the  business  and  manufacturing  is  the  key  resource  in  the  modern  era  of  information. 

We  will  proceed  with  the  following  definition,  taken  from  [1]: 

Context  any  information  that  can  be  used  to  characterize  the  situation  of  entities  (i.e.  whether  a  per¬ 
son,  place  or  object)  that  are  considered  relevant  to  the  interaction  between  a  user  and  an  application. 
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including  the  user  and  the  application  themselves.  Context  is  typically  the  location,  identity  and  state 
of  people,  groups  and  computational  and  physical  objects. 

Growing  importance  of  intelligent  support  of  the  knowledge  customers  causes  a  need  for  acquisi¬ 
tion,  integration,  and  transfer  of  the  right  knowledge  from  distributed  sources  located  in  an  informa¬ 
tion  environment.  This  knowledge  has  to  be  delivered  in  the  right  context  to  the  right  person,  in  the 
right  time  for  the  right  purpose.  These  activities  called  knowledge  logistics  are  required  for  global 
awareness,  dynamic  planning  and  global  information  exchange  in  the  information  environment. 

Transportation  systems  play  an  important  role  in  coalition-based  application  implemented  as 
networked  organizations.  An  intelligent  transportation  system  may  significantly  enhance  the  transpor¬ 
tation  system  abilities.  Therefore  the  paper  proposes  an  application  of  knowledge  logistics  based  on 
the  concept  of  open  services  in  a  distributed  environment  as  an  intelligent  service  for  creation  efficient 
routing  plans  (as  one  of  the  major  tasks  of  transportation  system  management  for  responding  disasters 
and  organizing  evacuations)  under  given  constraints  and  preferences. 

1  KSNet-Approach  for  Transportation  System  Management 

As  it  is  mentioned  above,  the  being  described  approach  is  devoted  to  the  knowledge  logistics 
problem.  It  considers  this  problem  as  a  problem  of  a  Knowledge  Source  Network  (KSNet)  configura¬ 
tion,  in  this  connection  it  has  been  referred  to  as  KSNet-approach. 

1.1  KSNet-Approach  to  Knowledge  Logistics 

Knowledge  logistics  assumes  dealing  with  knowledge  contained  in  distributed  and  heterogene¬ 
ous  KSs.  As  a  result  of  this,  the  approach  is  oriented  to  ontological  model  providing  a  common  way  of 
knowledge  representation.  KSNet-approach  proposes  ontology-driven  methodology  to  knowledge 
source  network  configuration.  This  approach  is  described  in  detail  in  [2j. 

Knowledge  sources  (KSs)  to  be  used  comprise  end-users  /  customers,  loosely  coupled  knowl¬ 
edge  sources  /  resources,  and  a  set  of  tools  and  methods  for  information  /  knowledge  processing.  In 
the  context  of  the  paper  the  configured  KSNet  is  thought  of  as  a  networked  organization,  where  the 
listed  above  constituents  of  the  KSNet  correspond  to  the  organization  nodes. 

Because  of  distributed  structure  of  networked  organization,  its  behavior  of  open  system,  and  ori¬ 
entation  on  the  Internet  as  the  e-business  environment  the  technology  of  Web-services  for  the  ap¬ 
proach  implementation  has  been  applied. 

As  a  formal  model  for  knowledge  integration  the  ontology  model  with  the  knowledge  representa¬ 
tion  formalism  of  object-oriented  constraint  networks  was  chosen.  This  allows  simplifying  the  formu¬ 
lation  and  interpretation  of  real-world  problems  which  in  the  areas  of  engineering,  manufacturing, 
management,  etc.  are  usually  presented  as  constraint  satisfaction  problems  (e.g.,  [2,  3]).  As  a  con¬ 
straint-based  tool  ILOG  tool  has  been  chosen  [5].  The  system  implementing  the  approach  inherited  its 
name;  it  is  referred  to  as  the  system  “KSNet”.  The  detailed  description  of  the  multiagent  system  archi¬ 
tecture  and  its  functionalities  can  be  found  in  [4]. 

1.2  Health  Service  Logistics  in  Coalition  Operations  Other  than  War 

Coalition  operations  other  than  war  include  a  wide  range  of  activities  involving  different  people 
and  organizations.  In  classical  war  operations  the  technology  of  control  is  strictly  hierarchical,  unlike 
operations  other  than  war  are  very  likely  to  be  based  on  cooperation  of  a  number  of  different,  quasi- 
volunteered,  vaguely  organized  groups  of  people,  non-government  organizations,  institutions  provid¬ 
ing  humanitarian  aid  but  also  army  troops  and  official  governmental  initiatives.  Here  many  partici¬ 
pants  will  be  ready  to  share  information  with  some  well  specified  community  [6]. 

All  joint  doctrine  and  tactics,  techniques,  and  procedures  are  organized  into  a  comprehensive  hi¬ 
erarchy  as  shown  in  (Figure  1).  As  a  case  study  for  the  project  the  area  of  logistics  was  chosen  be¬ 
cause  logistics  problems  can  be  widely  used  in  a  number  of  areas  (e.g.,  other  than  war  operations, 
supply  chain  management,  transportation  systems,  etc.)  and  it  is  of  a  high  importance  for  completion 
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of  joint  missions  [7].  Focused  logistics  operations  and/or  Web-enhanced  logistics  operations  address 
sustainment,  transportation  and  end-to-end  rapid  supply  to  the  final  destination.  Here  the  distributed 
information  management  and  real-time  information  fusion  to  support  continuous  information  integra¬ 
tion  of  all  participants  of  the  operations  are  needed  [8]. 


Figure  1  -  Joint  doctrine  hierarchy  (adapted  from  [7]). 

Logistics  support  in  coalition  operations  presents  numerous  challenges  due  to  a  variety  of  differ¬ 
ent  policies,  procedures  and  practices  of  the  members  of  the  operations,  e.g.,  difference  in  doctrine, 
logistics  mobility,  resource  limitations,  interoperability  concerns,  and  competition  between  partici¬ 
pants  for  common  support. 

In  [7],  six  major  principles  of  joint  activities  logistics  applying  to  operations  other  than  war  are 
selected.  They  include: 

•  Objective.  There  must  be  a  clearly  defined,  decisive  and  attainable  objective,  and  all  the  efforts  of 
each  operation  member  have  to  be  integrated  into  the  total  effort  of  achieving  strategic  aims  and 
cumulating  in  the  desired  end  state. 

•  Unity  of  effort.  There  must  be  a  close  coordination  of  all  the  operation  members  provided  leading 
toward  the  main  goal  and  every  subgoal. 

•  Legitimacy.  Legitimacy  involves  sustaining  the  people's  willingness  to  accept  the  right  of  the  op¬ 
eration'  leader  to  make  and  carry  out  decisions  so  that  their  activities  woidd  complement,  not  de¬ 
tract  from,  the  legitimate  authority  of  the  leaders. 

•  Perseverance.  In  coalition  operations  strategic  goals  may  be  accomplished  by  long-term  in¬ 
volvement,  plans,  and  programs.  Short  duration  operations  may  occur,  but  these  operations  have 
to  be  viewed  as  to  their  impact  on  the  long-term  strategic  goals. 

•  Restrain.  Coalition  other  than  war  operations  put  constraints  on  potential  actions  that  can  be  un¬ 
dertaken  by  the  operation's  members  to  achieve  their  goals. 

•  Security.  Security  is  a  very  important  issue  in  coalition  operations,  especially  in  those  related  to 
healthcare  and  involving  military  forces.  The  operation's  leaders  and  members  have  to  ensure  that 
they  include  security  measures. 

Coalition  other  than  war  operations  may  have  different  missions.  E.g.,  they  can  be  related  to  dis¬ 
aster  relief,  noncombatant  evacuation,  humanitarian  assistance,  peace  operations,  and  other.  For  the 
project  a  task  of  disaster  relief  operation  form  the  area  of  health  logistics  has  been  chosen;  particu¬ 
larly,  it  is  devoted  to  mobile  hospital  configuration. 

1.3  Knowledge  Sources  for  Creation  Routing  Plans 

For  the  task  of  the  routing  plan  creation  the  following  knowledge  sources  can  be  considered: 
available  suppliers  (constraints  on  suppliers’  capabilities,  capacities,  locations);  available  providers  of 
transportation  services  (constraints  on  available  types,  routes,  and  time  of  delivery);  factors  influenc¬ 
ing  on  route  availabilities  as  the  geography  and  weather  of  the  considered  region  (constraints  on  types, 
routes,  and  time  of  delivery,  e.g.  by  air,  by  trucks,  by  off-road  vehicles). 

The  problem  of  an  automatic  knowledge  seeking  is  a  future  research.  For  the  case  study  a  list  of 
KSs  containing  information  for  the  user  request  processing  was  prepared  by  an  expert  team. 
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In  the  presented  case  study  a  fictitious  Binni  region  [9]  is  considered.  The  aim  of  the  used  Binni 
scenario  is  to  provide  a  rich  environment,  focusing  on  new  aspects  of  coalition  problems  and  new 
technologies  demonstrating  the  ability  of  distributed  systems  for  intelligent  support  to  supply  services 
in  an  increasingly  dynamic  environment.  The  transportation  system  is  presented  by  a  weighted  graph 
of  routes  assigned  with  transportation  time,  costs  and  route  type  (highway,  ground  road,  transportation 
by  a  plane,  etc.).  This  information  is  stored  in  an  external  database  accessed  remotely. 

Each  supplier  is  characterized  by  its  location,  capabilities  (which  products  it  can  produce),  ca¬ 
pacities  (how  many  products  it  can  produce  by  a  certain  moment),  schedule  (when  it  products  can  be 
picked  up). 

In  the  presented  example  the  one-customer  model  is  considered.  The  reason  for  this  is  that  the 
considered  transportation  task  is  a  part  of  a  bigger  task  of  a  portable  hospital  configuration  described 
in  detail  in  [10]. 

In  order  to  provide  up-to-date  transportation  plans  the  system  monitors  the  current  situation  in 
the  region.  For  this  purpose  an  emulated  news  Web  site  has  been  implemented  (Figure  2).  A  specially 
designed  wrapper  reads  news  and  finds  which  cities/areas  are  not  currently  available  for  transporta¬ 
tion.  Besides,  it  reads  weather  conditions  and  accordingly  corrects  transportation  time  and  costs  for 
appropriate  routes. 

This  list  of  sources  is  not  fixed.  The  scalable  architecture  of  the  system  KSNet  allows  seamless 
attaching  of  new  sources  in  order  to  get  new  features  and  to  take  into  account  more  factors  for  tasks 
solved. 


Figure  2  -  Emulated  news  Web-site. 
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2  Knowledge  Logistics  as  an  Intelligent  Web-Service 

Open  services  is  an  emerging  technology  driven  by  the  will  to  securely  expose  business  logic 
beyond  the  firewall.  Through  open  services  organizations  can  encapsulate  existing  processes,  publish 
them  as  services,  search  for  and  subscribe  to  other  services,  and  exchange  information  throughout  and 
beyond  the  enterprise.  Open  services  will  enable  application-to-application  e-marketplace  interaction, 
removing  the  inefficiencies  of  human  intervention. 

As  it  was  mentioned  a  networked  organization  environment  is  characterized  as  an  open  service 
system  (i)  in  which  users,  units  and  other  resources  come  and  go  on  a  continual  basis,  and  (ii)  in 
which  entities  provide  services  to  each  other  under  various  forms  of  a  contract  (or  agreement).  The 
key  components  of  service  oriented  architecture  are  as  follows:  service  owners  that  offer  services  to 
service  consumers  under  particular  contracts.  Each  owner-consumer  interaction  takes  place  in  a  given 
marketplace  whose  rules  are  set  by  market  owner.  The  service  owners  and  service  providers  interact 
with  each  other  in  a  particular  environment  context.  The  open  service  oriented  model  applied  to  the 
system  "KSNet"  looks  as  shown  in  (Figure  3).  The  system  acts  as  a  service  provider  for  knowledge 
customer  services  and  at  the  same  time  as  a  service  requestor  for  knowledge  suppliers. 
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Figure  3  -  Open  service  oriented  model  of  networked  organization. 

The  conceptual  scenario  of  Web  services  is  shown  in  (Figure  4).  A  service  requester  sends  a  re¬ 
quest  for  an  appropriate  service  ("Find  Service")  to  the  UDDI  Registry.  The  Registry  returns  a  refer¬ 
ence  to  an  appropriate  service  provider  to  the  requestor.  Then,  the  requestor  sends  a  request  to  the 
service  and  receives  the  result  from  it. 

In  the  system  "KSNet"  the  Web-based  open  service  model  is  used.  The  proposed  scenario  is  pre¬ 
sented  in  (Figure  5).  The  main  specific  is  that  the  service  passes  the  request  into  the  system  where  it 
goes  through  all  the  stages  of  the  request  processing  scenario.  When  an  answer  for  the  request  is  found 
it  gets  to  the  service  and  then  it  is  passed  to  the  requestor. 
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Figure  4  -  Conceptual  Web  service  scenario. 


31 


Service 

Service  Registry 

Monitoring 

Requestor 

Agent 

Figure  5  -  Web  service  scenario  for  the  system  "KSNet". 

3  Implementation  and  a  Case  Study 

The  user  represented  by  a  Web-service  client  enters  a  request  into  the  system  via  the  developed 
SOAP-  based  interface.  It  has  been  implemented  using  PHP  [11]  and  NuSOAP  Web  Services  Toolkit 
[12].  This  combination  enables  rapid  development  of  such  applications  as  Web-services.  Below,  an 
example  source  code  of  the  developed  service  is  presented: 

$s  =  new  soap_server; 

$s  ->  register ( ' sendRequest ' ) ; 

$s  ->  register (' getStatus ')  ; 

$s  ->  register (' getResult ') ; 

$s  ->  service ($HTTP_RAW_POST_DATA) ; 

Besides  such  input  parameters  as  the  customer  location,  suppliers  to  be  visited,  etc.,  the  system 
accepts  such  parameters  as  optimization  preferences  -  what  is  more  important:  transportation  time  or 
costs.  The  user  may  choose  his/her  preference  and  the  implemented  fuzzy  logic  module  allows  finding 
more  appropriate  solution. 

Presented  example  illustrates  finding  a  routing  plan  for  the  same  conditions  but  with  different 
user  preferences,  namely:  minimize  time;  minimize  time,  then  costs;  minimize  both  time  and  costs; 
minimize  costs,  then  time;  minimize  costs.  In  (Figure  6-7)  results  for  different  choices  are  presented 
and  compared.  For  illustration  of  the  results  a  map  is  generated  that  uses  the  following  notations. 
Green  dots  are  the  cities  of  the  region.  The  city  with  red  edge  (Aida)  is  the  city  where  the  hospital  is  to 
be  located  -  the  location  of  the  customer.  The  cities  with  blue  edges  are  the  cities  where  suppliers  are 
located  (Libar,  Higgville,  Ugwulu,  Langford,  Nedalla,  Laki,  Dado).  Transportations  routes  are  shown 
as  lines.  The  grey  lines  are  routes  that  are  not  used  for  transportation  in  the  solution,  the  blue  lines 
routes  used  for  transportation,  and  the  red  lines  are  routes  unavailable  due  to  weather  or  for  some 
other  reasons.  E.g.,  the  routes  through  the  city  of  Zaribe  are  not  available  because  of  the  flooding.  The 
colored  trucks  denote  the  routes  of  particular  vehicles/vehicle  groups. 

Figure  9  represents  a  comparison  of  the  routing  plans  created  for  different  criteria.  As  it  can  be 
seen  while  importance  of  one  of  the  parameters  increases  (e.g.,  importance  for  costs  increases  from 
left  to  right)  the  value  of  the  parameter  decreases  (the  red  line  with  diamonds  for  the  costs)  and  vice 
versa  (the  green  line  with  squares  for  the  time). 
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Conclusions 

The  paper  describes  the  Web-service  based  approach  to  knowledge  logistics  and  its  applicability 
to  transportation  system  management.  The  scalable  architecture  of  the  approach  enables  its  extension 
in  regard  of  knowledge/information  sources  number  and,  thereby,  in  regard  of  factors  taken  into  ac¬ 
count  during  complex  problem  solving.  Implementation  of  the  approach  as  a  Web-service  makes  the 
system  accessible  from  virtually  any  Web-enabled  device  (PC,  PDA,  or  even  a  cell  phone).  Hence  the 
knowledge  base  of  the  system  can  be  continuously  updated  and  the  updated  routing  plans  can  be 
transmitted  to  users  (e.g.,  truck  drivers)  in  real  time. 
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Figure  6  -  Routing  plan  for  the  minimize  time  and  minimize  time,  then  costs  preferences 
(in  this  solution  four  vehicles/vehicle  groups  are  used  to  provide  maximum  of  concurrency). 
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Figure  7  -  Routing  plan  for  the  minimize  both  time  and  costs  and  minimize  costs,  then  time  preferences 
(in  this  solution  three  vehicles/vehicle  groups  are  used). 


34 


Figure  8  -  Routing  plan  for  the  minimize  costs  preference  (in  this  solution  one  vehicle/vehicle  group 

is  used  to  provide  minimum  of  costs). 
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Figure  9  -  Routing  plans  for  different  criteria  (time  and  costs  minimization  preferences). 
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naifufi  63auModeucmem  axmopoe,  newnpamaoeaHHUU,  cemeeoii  u  xomcmmecmu  nodxodbi  k  xoop- 
dimaifuu,  conuomexmmecKan  cucmeMa 

Abstract 

Argumentation  is  offered  here  proving  the  necessity  of  enhancing  the  efficiency  of  applying  the 
understanding-based  knowledge  that  reflects  a  joint  experience  and  is  objective  and  independent 
of  an  individual  consciousness,  in  spite  of  the  subjective  nature  of  the  knowledge  acquired  by 
autonomous  heterogeneous  actors.  This  problem  solution  is  linked  with  the  development  of  on¬ 
tologies  and  tools  for  their  control  that  facilitate  the  computer  knowledge  representation  and  their 
multiple  reuse.  A  practical  importance  is  emphasized  of  the  transfer  from  a  fragmentary  approach 
used  for  the  ontology  construction  to  creation  of  systems  of  computer  knowledge  integration  in 
organizations  ensuring  the  opportunity  of  making  a  concurrent,  i.e.  mutually  agreed,  collective 
decisions.  The  advantages  of  a  holistic  approach  to  the  actors'  interactions  coordination  as  com¬ 
pared  to  a  centralized  and  network  coordination  are  also  shown  here.  The  research  directions  are 
qualified  related  to  the  subject  of  acquisition,  accumulation  and  application  of  understanding- 
based  knowledge  that  is  of  great  practical  importance  for  the  support  of  decision-making  process 
in  complex  open  systems. 

BBeaeHHe 

3bojholjhohhbih  no/txo/i  k  ynpaBuciiHio  cjiojkhbimh  CHCTeMaMH  npeanouaracT,  hto  CHCTeMa  He 
jtBJiJteTctt  CKOHCTpyiipoBaHHoit  (ta/iainroH)  anpuopii  h  He  HMeeT  >KecTKyio  (j)HKCHpoBaimyio  CTpyKTy- 
py,  a  HaxoxjHTca  b  nocTOstnnoM  pa3BHTHH,  b  npoucccc  icoToporo  ee  uenocTHtie  tucmciitbi  .THiraMHue- 
ckh  b  a  a  h  m  o/i  c  ii  c  t  b  y  i  o  t  MOKuy  co6oh,  ycTaHaBJiHBaa  h  paapbiBaa  cbhjh  no/j  bo3;jchctbhcm  bhchihhx 
HJIH  BHyTpeHHHX  B03MyitjaiOHIHX  (j)aKTOpOB  [1,  2],  B  HeKOTOpOM  HCXO/JHOM  COCTOJIHHH,  KOrqa  CB5I3H 
MOKJjy  3JieMeHTaMH  OTCyTCTByiOT,  Ka'/R'/JBIH  H3  HHX  (jtyHKHHOHHpyeT  3BT0H0MH0,  H  CHCTeMBI  KaK  Ta- 
koboh  eme  HeT.  Oprani-namtH,  cjjopMHpoBaHHe  chctcmbi  ktik  hcjtocthocth  nponcxo.THT  npn  noaBue- 
hhh  HeonpedejieHHOcnm  huh  npooucMiioH  CHTyatjHH,  hctohhhkom  KOTopoii  b  coiutOTCxnH'iecKHX 
CHCTeMax  name  Bcero  hbjihctch  Hcnpe.TCKajyeMOCTB  HH/jHBH/jyauBHoro  noBcqcima  h  coiiHaubiioH 
zteaTeitBHocTH  uenoBeica  [3].  BcTynaa  bo  63auModeucmeue,  3jicmchtbi  chctcmbi,  BJctnouaioHiHe  b  ce6a 
unit,  npHHHMatontHX  penicillin.  -  aKTopoB,  iia'iniiaioT  BBipaoaTBiBaTB  penicillin  o  Tex  nciicTBiinx.  ko- 
Toptie  Hy>KHo  npeanpuHJiTB  b  cjiojkhbhichcji  CHTyatjHH.  TaKHM  o6pa30M,  e  npoifeccax  ynpaejiemm 
KjuoHeeyw  pojib  npuoopemaem  opzauusaijufi  KOMMyiiuKaifiiu. 

CrpyKTypa  KOMMyHHKaijHH  BJCtnouaeT  b  ce6n  [4] : 

•  yHaCTHHKOB-KOMMyHHKaHTOB,  HajjeJieHHBIX  C03H3HHeM  H  BJia/lCIOIIIHX  H0pM3MH  HeKOTOpOIJ  ce- 

MHOTHHHOH  CHCTeMBI  (n3BiKa); 

•  CHTyaiJHIO,  KOTOpyiO  OKU  CTpeMJITCJI  OCMBICJIHTB  H  nOHJITB; 

•  TeKCTBI,  BBipa’/KaiOIHHC  CMBICJI  CHTyatjHH  B  H3BIKC; 
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•  iicuH,  /icJiaioirmc  tckctbi  HanpaBJieHHBiMH,  T.e.  to,  hto  nooyvK.TacT  cy6i.eKTOB  oopamaTBca  npyr 

k  apyry; 

•  nponccc  MaTepnajitHOH  nepe/jann  tokctob. 

TaKHM  o6pa30M,  e  npoifecce  KOMMynumijuu  nojuKeH  6bitb  nomrn  cmucji  cjio>KHBmeHcn  KOMMy- 
HHKaTHBHO-^eaTentHOCTHOH  CHTyaipm,  nocKOJiBKy  noHUMcmue  npedeapnem  Boncyio,  b  tom  HHCJie 
no3HaeamejibHyK>,  HejioBenecKyio  demieubHocmb.  He  no3Hamie  nopo)KnaeT  noTpe6HocTB  k  nomiMa- 
hhk),  a,  Hao6opoT,  noTpconocTb  b  nonn\iannii  bcmct  k  no3HaHHio  [4,  5], 

O.TiiaKO  npn  ynpaBneHira  otkpbitbimh  cjitokhbimh  coiiHajiBHBiMH  hjih  cohhotcxiiii'icckhmh  chc- 
TeMaMH  (npezinpujiTHJiMH,  OTpaciMMH  npoMBiniJieHHOCTH,  peraoHaMH  h  T.n.)  /io  HcnojiBBOBaniia  no- 
3HaBaTeJIBHBIX  MCTO/lOB,  CBHiailHBIX  C  OOBaCIICIlHCM,  /ICJIO  'iaiHC  BCeTO  H  He  /[OXOTUIT.  nOCKOJIBKy 
pent  HzieT  o  npuHimra  pemeHHH  b  peajiBHOM  MacniTa6e  BpeMeHH,  Korjia  hmcctch  bo3mo>khoctb 
tojibko  noiifinib  cumyaifwo,  «yxBaTHTb  ee  cmbicji»,  h  coBepmeHHo  HenocTaraHHo  BpeMeHH  hjih  ocy- 
mecTBneHiHi  ooi.acniJTCJiBiiBix  nponc/iyp.  npennojiaraioiniix  pacKpBirae  npii'inimo-CJic/iCTBeniiBix 
CBH3eH,  nocTpoeHHe  jiorHHecKiix  yvKmKJiio'icnnii  h  bbihbjtciiiic  3aKOHOMepHOCTeH.  Hhbimh  cjio  Bavin. 
b  npoueccax  ynpaBJieHHa  HcnojiB3yioTCfl,  b  ochobhom,  3HanuH,  Sampyioiifuecn  na  nommamm,  koto- 
ptie  b  Gojibiiich  CTeneHH  othochtch  k  paapa.iy  niiTynTiiBiiBix,  sBpucTHHecKHX  h  nnoxo  (|)opviajin3ye- 
mbix,  a  He  ii ay'n ibic  manna.  oOJia/iaioinne  nonHOTOH,  jioni'iecKoii  CBaiannocTBio,  nenpoTiiBopc'inBO- 
CTBIO  H  n  p  C.TCTa  B  JT  a  C  VI BIC  O  OBI '1 1 10  B  BII.TC  Iiay'IIlBIX  TeOpilH. 

Bee  3to  Haxo^HT  noflTBep>KaeHHe  Ha  npaKTHKe:  «jibeiman»  dom  peiueuuu  pyKOBo^HTeneH  pa3- 
jihhhbix  paHTOB  npumutaemcH  e  pe3yjibmame  onepamuenoeo  noHUMcmufi  ciiootcueiueucH  cumyatfuu,  a 
He  ncnoiH>30BaHHJi  t pan ii i wo i m bix  iiay'iiiBix  mcto.tob,  pcajiiiiycviBix  noepcjiCTBOvi  jiothko- 
MeTononorHHecKHX  nponc/iyp  ooi.acncnna.  n  ostomy  ynciiBic  o6bhhjoot  ynpaBJienncB-npaKTiiKOB  b 
TOM,  HTO  OHH  IICOnpaB,TaiIHO  HTHOpHpyiOT  MCT0/1BI  H  CpCMCTBa,  JiaBaCVIBie  HayKOH,  a  JIHIia,  npHHH- 
Maiomne  pemeHHH,  bh.tsit  b  hhx  Manyio  npaKTii'iccKyio  noncmocTB,  nocKOJiBKy  hx  no/ixo/mi  k  pe- 
meHHio  3anaH  jieiacaT  b  hhoh  nnocKocTH  -  b  ccjiepe  nomiMaHHa,  a  TOHHee  -  esauMonommamm,  cbh- 
3aHHoro  c  npHHHTneM  KonnernajitHBix  pemeHHH.  A  sth  npo6jieMbi  -  noHUMcmuH  u  63auM.onoHUM.aHUH 
e  npoi\eccax  npunamun  peiueuuu  -  nojiroe  BpeMH  He  npuBJieKanH  BHHMaHHe  cneunajiHCTOB  b  oSnacra 
ynpaBneHHH  cjiojkhbimh  CHCTeMaMH.  H  toubko  b  nocJienHHe  to^bi  mojkho  roBopHTB  o  npo6ynHB- 
iiicvica  HHTepece  k  hhm,  kotopbih  BBipamJica  b  noaBJiennn  pa6oT,  b  toh  hjih  hhoh  CTeneHH  CBHiaii- 
hbix  c  oumojiozmecKUM  auanmoM  u  cuume30M  npn  ynpaBJieHHH  cjiwkhbimh  CHCTeMaMH  [6].  B3an- 
mocbh3b  noHHTHH  «noHHMaHHe»  h  «ohtojiothji»  He  cJiyHaima,  nOCKOJIBKy  cjjHJIOCOCjmjI  TepMeHeBTHKH 
yTBep>KnaeT,  hto  nommaHue  imeem  oumojioemecKuu  cmamyc  [5]. 

Hhbimh  cJiOBaMH,  b  npoucccax  npiiHUTHU  pemeHHH  ncnoJiBiyiOTca  /in  a  Tuna  3H3hhh : 

•  HayHHBie  manna.  npnoGpeTaeMBie  c  ncnojiB30BaHHeM  ooi.acniiTCJiimBix  nponcnyp; 

•  3H3HHH,  0CH0B3HHBie  Ha  nOHHM3HHH. 

nocncniinc  oobhiho  He  othocht  k  paspajiy  iiayniBix,  oojia/iaioimix  hcooxohhmoh  nocTOBcpno- 
ctbk).  B  to  >Ke  caMoe  Bpcvisi  hmciiiio  manna.  ocHOBaHHBie  Ha  noHHMaHHH,  name  Bcero  HcnoJiB3yiOT- 
ch  Ha  npaKTHKe  b  nponcccax  onepaTHBHoro  npiinaTiia  pemeHHH.  H ostomy  bo3hhk3iot  MCTononorii- 
'ICCKHC  BOnpOCBI,  CBH33HHBie  C  n p 0T H B 0 n O C T 3 B.T C II II C M  HJIH  COTJiaCOBaHHeM  «nOHHMaiOmHX»  H  «o6b- 
HCHHK>mHX»  CXeM  B  n03H3HHH  MHpa  'ICnOBCKOM,  OHTOJIOTHHeCKHM  XapaKTepOM  nOHHMaHHH,  B33HM0- 
noHHMaHHeM  nco/inopojiiiBix  aKTopoB,  npno6peTeHHeM  h  HcnoJiB30BaHHeM  3H3hhh,  ocHOBaHHBix  Ha 
noHHMaHHH.  Hannaa  ct3tbh  nocBaincna  paccMOTpeHHio  yK33aHHBix  BonpocoB. 

1  SiiaiuiH,  ocHOBaHHbie  Ha  o6bHCHeHHH  h  noHHMaHHH 

Ooi.acneiiHC  c'lHTacTca  (|)ynKnncn  nomaima.  pacKpBiBaiomeH  eymHOCTB  o.inoro  npcnvicTa  hjih 
nBJieHiia  (ooi.acnacMoro)  'icpci  npyroc  (ooi.acnaioincc),  HMeiomero  cTaTyc  nocTOBcpnoro  h  «o'ie- 
Bii,inoro>>.  no  cBoeii  noni'iccKoii  cTpyKType  ooi.acnciiHc  npencTarmacT  co6oh  paccyvKnennc  hjih 
yM03aKJiK)HeHHe,  nocBiJiKH  KOToporo  concpmaT  niK|)op\iannio,  ncooxoniiviyio  jj,jw  oDocnoBaima  Ta- 
koto  paccy>K,icnna  (yMOiaKmo'icniia).  Ooi.acncnnc  HanpaBJieHO  npcnmc  Bcero  Ha  ycTaHOBJieHiie 
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npuHHHHO-cne/tCTBeHHBix  3aBHCHMOCTeii  b  H3ynaeMOM  o6i>eKTe  c  no  iminii  rHoceononiH,  paccMaTpu- 
BaiomeH  nponccc  no3HaHiui  c  tohkh  3peHiui  otiioiiiciihh  cy6i>eKTa  (HccnepoBaTeiui)  k  o6i>eKTy  hjih  b 
KaTeropnajiBHOH  onnoiHnu h  «cy6i>eKT-o6i>eKT».  B  CBponeiicKoii  KynBType  f|jy itkuhh  oObhchciihh 
nocTeneHHO  3aKpenHJiacB  3a  naynubiM  3hamieM  [4],  KOTopoe  no  3toh  npiiHHHe  mo>kho  paccMaTpn- 
B3TB  KaK  3H<mue,  ocnoeaHHoe  HQ  odbXCHeHUU. 

noHHMaHne,  KaK  nponepypa  nocTiDKeHiui  cMticna,  He  rsnucbiBacTCJi  b  cy6i>eKT-o6i.eKTHyio  no- 
3HaBaTeJiBHyio  cxeMy  [4].  OeHOMeH  noHHMaHHJi  He  omipaeTCJi  Ha  KJiaccHHecKyio  rHoceonornio  c  ee 
BHenono)KeHHocTBK)  cy6i>eKTa  o6i>eKTy  h  ncnojiB30BaHHeM  MCTopa  oorsicncnHsi.  ochobhbim  copep- 
)KaHiieM  KOToporo  ABjiseTCJi  nopBcpcnnc  HHpiiBHpyanBHoro  nop  Bceo6mee,  to  cctb  noncK  3aK0H0- 
MepHocTen  [5], 

OpnaKO  npojicHeHHe  CMbicna  6bithji,  no  M.  Xaiipcrrcpy,  bo3mo>kho  toubko  nyTeM  oco3HaHHJi 
CMBiena  caMoro  Bonpouiaiomero,  nocKOJiBKy  6Birae  CTaHOBHTCJi  pocTynHBiM  toubko  nepe3  nenoBene- 
CKoe  npucyTCTBiie.  Eumue  «5I»  KaK  «6BiTne  b  Mnpe»  cmanoeumcn  npnHunnnajiBHo  KOMMyuuKamue- 
HbiM,  T.e.  HHpHBHpyanBHoe  6BiTHe  copepmiT  6BiTiie  ppyroro  [4],  Hhbimh  cnoBaMH,  ecnH  pjui  KJiaccH- 
necKOH  (jjHnocofJiHH  TiiniiHHa  xapaKTepucTHKa  HHpiiBiipyajiBHoro  co3HaHHJi  nepe3  ero  HanpaBJieH- 
hoctb  Ha  o6i>eKT,  to  pira  BTopoii  noJiOBHHBi  XX  BeKa  iiciiTpajibnoii  CTanoBUTCH  ero  xapaKTepucTHKa 
nepe3  cTpeMJieHne  k  ppyroMy,  T.e.  cy6beK>n-o6beKmHbie  omHouiemm  icLueuwomcH  cydbeKm- 
cySbekiniibiMU. 

Ophh  nenoBCK  He  b  coctojihhh  hohjitb  Mnp,  T.e.  oco3HaTB  MHoroo6pa3He  cmbicjiob  h  inancunn 
KyjIBTypHO-HCTOpHHeCKOrO  MHpa,  KOTOpOMy  OH  npHHapjie5KHT.  IIoCKOJIBKy  OH  MO)KeT  HOHJITB  ero 
jihihb  nacTHHHO,  nenoBeK  BocnpuiiHMacT  ot  ppynix  to,  Hero  He  pocTacT  b  ero  co6cTBeHHOM  onBiTe. 
Ha  3tom  ocHOBaHHH  3.  TyccepnB  bbcji  noHjmie  HHTepey6BeKTHBHOCTH  KaK  CTpyKTypBi  nnpHBnpy- 
aPBHoro  coiiianiHi.  OTBcnaiomcii  (jiaKTy  cymecTBOBaHiui  ppyrnx  hiiphbhpob  [5],  hph  oco6oh  ooiiuio- 
cth  Me>Kpy  no3HaiomHMH  cy6BeKTaMH,  ycnoBHa  B3aHMopeHCTBHJi  h  nepedami  3hcihm  oduozo  dm 
dpyzozo  [4], 

TaKHM  o6pa30M,  «cyufHOcmb  CMbicna  OTKpBiBaeTCJi  b  ero  KOMMyHHKaTHBHOH  npnpope.  rapan- 
moM  ezo  «o6beKmuenocmu»  jiBiraeTCJi  He  tot  cjjaKT,  hto  oh  apeKBarao  oTo6pa>KaeT  peajiBHBin  Mnp,  a 
to,  hto  oh  fiememcfi  ebipaztceiiueu  KomeKmuenozo  onuma,  nepedaeaeMozo  Kyjibmypou  u  cyufecm- 
eyioufezo  e  omoM  njiane  ne3aeucuM0  om  uudueudycuibHozo  co3hcihuh»  [5]. 

B  OTPHHHe  OT  TpapHUHOHHOH  TpaKTOBKH  nOHHMaHHJI  KaK  npOUCPypbl  o6Hapy>KeHHJI  CMBiena 
TeKCTa  b  nponcccc  ero  nnTepnpeTannH.  peKOHCTpyupyiomeH  HinananbiiBiii  ero  3aMBicen,  bo  BTopoii 
nonoBHHe  XX  BeKa  nommaHue  CTano  paecMaTpiiBaTBCJi  KaK  oepucmunecKan  no3HaeamejibHa>i  npope- 
dypa,  daioiifciH  npupaufenue  3Hamw,  a  He  toubko  BoccTaHaBJiHBaiomaji  H3HaHanBHoe  [4].  nosTOMy, 
Hapnpy  co  3H3hhj[mh,  6a3iipyiomHMHCJi  Ha  oGbjichchhh,  mo>kho  roBopiiTB  o  mauunx,  ocnoeamux  m 

HOHUMCIHUU. 

CnepycT  otmcthtb.  hto  Ha  BocTOKe  (nanpiiMcp.  b  KiiTac)  3H3HHe  TaioKe  He  npecnepoBano  nenb 
o6bjichhtb  Miip.  Hen  bio  6bijio  noHHMaHne  MHpa,  hto,  kctpth  cK33aTB,  He  cnoco6cTBOBai[o  pa3BHTHio 
tohhbix  HayK,  KaK  3to  6bijio  Ha  3anape.  KuTaiicKoc  (JjHjiococjjGKoe  MBiiuneHne  Bcerpa  xapaKTeproo- 
BanOCB  OTHeTPHBO  BBipa>KeHHBIM  npaKTHHH3MOM,  nOCKOJIBKy  3H3HHe  npepMeTa  BKJIIOHajIO  He  TOUBKO 
ero  onncanne,  ho  h  npcpniicannc  k  pchctbhio:  oonapaTb  3H3HHeM  3H3hht  npcvKpc  Bcero  3HaTB  CBoe 
peno. 


2  OHTOJiorHHecKHH  CTaiyc  noiiiiMainiJi 

Mbi  roBopiiM  o  noHHMaHHH  KOMMyHHKaTHBHO-penTeJiBHOCTHOH  CHTyauHH,  b  KOTopyio  «norpy- 
>KeH»  nenoBeK,  nojiaran,  hto  oh  He  toubko  HiynaeT  ee  «H3iiyTpn»  h  bi a h m op c ii c t b y c t  c  ppyruvin 
JiiopBMH,  ho  h  OKa3BiBaeT  bobpchctbhc  Ha  Hee  [2],  3Ta  cpameHHOCTB  nenoBeKa  c  Obithcm  h  npnpacT 
noHHMaHHio  cbohctbo  ecTecTBeHHO  cioiapBiBaiomeroca  npouecca,  npepnonaraiomero  npe>icpe  Bcero 
«OHTonornHecKoe  (a  He  rHoceonornnecKoe)  caMoonpepeneHiie  cy6BeKTa,  6ypynn  npo6neMOH  npaK- 
THHeCKOTO  OTHOHieHHJI  H  npaKTHHeCKOTO  pa3yMa»  [4].  FIpOKPC  PCM  OOl.HCIlHTb  MHp,  'ICnOBCK  nOCTH- 
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raeT  cmbich  npoHcxonflmero  «HHTerpiipoBaHHO»,  BocnpiimiMafl  h  onHCBiBan  Miip  KaK  uenocTHOCTB, 
T3KHM,  KaKOH  OH  eCTB,  He  npHOCraa  K  HCn0HB30BaHHK>  HHCTpyMeHTOB  B  BH/IC  pa3H006pa3HBIX  (|)Op- 
MajitHBix  TeopnH,  KOToptie  cy>KaioT  h  npodflT  Ha  oTaenBHBie  cocTaBJiaiomHe  cneKTp  ero  npencTaBne- 
HHH  O  MHpe.  HhBIMH  CHOB3MH,  nOHUMClHUe  0p2CIHlMH0  C6H3aH0  C  nOHXmueM  «OHmOJlOem»,  KOTOpaa 
TpaKTyeTcs  KaK  «onncaHHe  h  opraiiHiaiina  Toro,  hto  ecTB,  mhokcctbo  ncincii,  KOToptie  cymecTBy- 
iot,  h  KOTopaa  onpeneiraeT,  KaK  sth  Benin  B3aHMOCBH3aHBi»  [7]. 

OHTOnorHHecKHH  CTaTye  noiiHMaiiHH  6biji  onpeneneH  M.  X  a  finer  repo  m,  kotopbih  npencTaBnun 
nOHHM3HHe  KaK  CnCHH(|)HHCCKOe  OTHOHieHHe  K  /ICHCTBHTCHBnOCTH.  B  KOTOpOM  hchobck  BticTynaeT 
TOJiKyioHiHM  ce6 a  Gbithcm  (T.e.  «noHHMaiomHM  6bithcm»).  TaKan  TpaKTOBKa  noiiHManna  3aKpemi- 
nacb  3aTeM  b  repMeHeBTHKe  T.  Fapavicpa.  r cpMCirersTHKa  cTaHOBHTCJi  y  F.  Fa/iaMcpa  OHTononieH, 
ocHOBaHHeM  KOTopofi  HB3HCTCH  H3BIK.  FIonaraH  H3BIK  b  Ka'iecTBC  cpc/iBi  rep McncBTHHec koto  onBiTa, 
F.  r a/iaucp  hcxohhh  H3  Toro,  hto  «h3bikobbim  (h  noTOMy  hohjithbim)  HBnseTGH  caM  hchobchcckhh 
OntlT  MHpa.  CaM  MHp  BBipa'/KaCT  CCOfl  B  H3BIKe»  [4]. 

OHmojiozuuecKuu  xapcmnep  nommamm,  c  kotopbim  mbi  cTanKHBaeMca  KaK  b  TeopeTHHecKHx 
Hccne/iOBaHHJix,  TaK  h  b  noBcenHeBHOH  >kh3hh,  npedeapnem  ecmcyw  nenoeenecKyio  denmejibHocmb  b 
KanecTBe  npennoHHMaHHa  [5].  IIoHaTHe  «npednommaHue»  BBeneHo  M.  XannerrepoM,  kotopbih  bbi- 
pa3Hn  b  HeM  pa3eepmbieaHne  nommamm  KaK  OHTonoriiHecKoro  onpeneneHiui  HenoBenecKoro  6bithji 
[4].  J1io6oh  cHTyaunH,  b  KOTopon  oKasancH  hchobck,  npe/unccTBycT  HeKOTopoe  npennonuManue, 
BBipa>KeHHoe  b  (|)op\ic  ohtohothh  h  npencTaBnuiomec  co6oh  iiranufl.  Ha  6a3e  kotopbix  ocymecTBJia- 
eTCJi  npouenypa  nocTiDKeHiui  CMBiena  enomiBHieHCii  CHTyaunn.  Fla  ocHOBe  stoto  noHiiMaHiiii  npn- 
OOpCTaiOTCH  HOBBie  3H3HHH,  nOnOHHHIOmHC  OHTOHOTHH,  KOTOpBie  CTaHOBJITCJI  npennOIlHMailHCM  K 
cnenyiomeH  ciiTyauiiH  h  t.h. 

3HaHHH,  ocHOBaHHBie  Ha  noHHMamiH  h  npencTaBnneMBie  b  cjiopMe  ohtohothh,  naHBi  nenoBeKy, 
KaK  HHeHy  counyMa,  h 3HananBHO ,  anpuopn,  onpenenmi  eMy  cmbichoboh  nopimoK,  kotopbih  Ka>KeTcn 
nenoBeKy  ecTecTBeHHBiM  BHneHHeM  Miipa.  FIosTOMy  kookPhu  o6beian  H3  CBoero  OKpyiKeHiui  nenoeeK 
Mooicem  nadejiumb  cmucjiom,  b  pe3ynBTaTe  Hero  cjiopMHpyeTcn  MHoiKecTBo  ohtohothh  -  onHcamm 
o6BeKTOB  H  OTHOmeHIlH  MCVKHy  HHMH.  rionHManHC  o6BeKTa  HHH  CHTyaHHH  He  CTaTIIHHO,  a  H3MCIIMCT- 
ch  co  BpeMeHeM,  nosTOMy  TpaHC(J)opMHpyioTCH  h  omnojioeuu,  e  Komopux  ompaotcaemcn,  tbkhm  o6- 
pa30M,  meKyipee  cocmonnue  ocMbiaiemm  deucmeumejibnocmu  nenoeeKOM.  H  nocKOHBKy  b  npoueccax 
npiiHHTHH  pemeHHH  noHHMaHHe  nponcxonHT  b  ycnOBHax  k o \t \t  y  ii  h  k  a  i  ui  h  aKTopoB,  Ha  ncpcnnuii 
nnaii  BBinBi-iracTCH  npooncvia  nocTHVKcnnH  BiaHMonoiiHMani-iH  vicvKny  hhmh. 

3  B3aHM0n0HHMaHHe  HeOHHOpOHHblX  aKTopoB 

B3aHMonoHHMaHHe  o6bihho  TpaKTycTca  KaK  cornacne,  o6mee  jsjisi  Bcex  ctopoh  oTnomeiinc  k 
KOMy-HH6o  HHH  HeMy-HH6o.  EcHH  aKTOpBI  OHirOpOHIlBI.  T.e.  HX  nOBC/ICHHC  H  npeHnOHTeHHH  HHCnTH'I- 
HBI  B  HK)6bIX  CHTyaHHJIX,  TO  B3aHMOnOHHM3HHe  3aHO)KeHO  B  HHX  H3HaH3HBHO .  O.TIiaKO  211110111630  06 
odHopodnocmu  axmopoe  Hememcn  danexoii  om  peajibnocmu  udeammaifueu,  a  npiiMeHHTenBHo  k 

3KOHOMHHeCKOH  TeOpiIH  OHa  «CTOHB  CHa6a,  HTO  HHHIB  HeMHOTHe  3KOHOMHCTBI  HO  CHX  nop  OTCTaHBa- 
k)t  ee»  [8],  nocKOHBKy  b  ee  ocHOBe  «ne>KHT  h pen  o  MCTa(|)H3H'iecKOM  chhiictbc  hchobchcckhx  Hccna- 
hhh»  [9].  3acny>KHBaeT  kphthkh  h  iicnTpanHiOBaniioc  nHaHHpoBaHHe,  noTOMy  hto  «ycnoBiieM  ero 
3(j)cj)eKTHBHOCTH  HBHHeTCJI  CTailHOnapilOCTB  MHpa,  COCTOSHHCrO  H3  OHIIOpOHHBIX  3KOHOMHHeCKHX 
areHTOB»  [8]. 

B3auMonoHUManue  neodnopodmix  amiopoe,  HMeiomiix  pa3HHHHBie  HHTepecBi  h  npennonTeHiui, 
HBHHeTCH  HeoTbeMHeMOH  xapaKTepucTHKOH  npoiiccca  picnciiTpan  H30  Ban  no  ro  npHHHTHJi  pemeHHH. 
3necB  y*e  B3aHMonoHHMaHHe  MOOKem  paccMampueambcn  ne  mojibKo  xax  co2iiacue  ujiu  edunoMbic- 
Jiue  (understanding),  ho  u  kqk  ceoeo6pa3Hoe  «edmcmeo  npomueonojioMCHocmeii»,  o6o3HanaeMoe  b 
aHTHHHCKOM  H3BIKC  KaK  “reciprocal  understanding”:  ecnu  ohhii  aKTop  (skoiiomu'icckhu  areHT)  HMeeT 
B03M0)KH0CTB  y.TOBHCTBOpHTB  nOTpe6HOCTB  Hp>TOrO  aKTOpa,  TO  HOrOBOpCimOCTB  06  OKa33HHH  COOT- 
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BeTCTByiomeH  ycnyrn  mo>kho  HHTepnpeTHpoBaTb  KaK  .iocthvkciihc  rviaHMonoiiHMaima  MC'/K.iy  hhmh 
[10].  TaKHM  o6pa30M,  ircoTUioponiiBic  aKTopti  MoryT  naxo.THTb  B3anMonoHHMaHne  b  nnyx  cMticnax: 

•  cornacHJi  KaK  o6hihocth  no  juiinii  (tohck  ipenna); 

•  eflHHCTBa  KaK  «npHT5DKeHH5I  pa3HHHHBIX»  (a  He  O.THIiaKOBOCTH). 

npn  3tom  Rim  pca.THiaiiHH  npoiiccca  /tocthvkciihsi  b 3a n m o n o n m \t a n h h  MoryT  n  c  n  o  n  b  3  o  b  htb  c 
mpu  cnocoda  Koopdunaifuu  esaimodeiicmeim  cmnopoe  -  ifeHmpajimoeaHHbiu,  cemeeou  u  xonucmu- 
necKuii.  L(eHmpajiu3oeaHHbiii  nonxon,  cBjmHHtra  c  >KecTKOH  Hepapxnen  h  anMHHHCTpaTHBHbiM  ko- 
MaH/joBaHHeM,  hcxoaht  H3  Toro,  hto  KoopziHHauiM  ocymecTBJiaeTCJi  no  npiiHunny  npimama  koji- 
jieKmuenbix  uiimepecoe  no  oTHomeHino  k  HHnHBHnyanbHbiM:  npaBnna  noBenemui  aBTopoB  HaBH3i>i- 
BaioTca  hm  «cBepxy».  Cemeean  opeanmanuH,  HaoOopoT,  npennonaraeT  ycTaHOBneHne  ztBycTopoHHnx 
CBH3en  no  o6oio,HHOMy  coraacnio  aKTopoB  dm  docmuoKenm  ux  undueudycuibnux  ifejieii.  Ka^tin 
aKTop  KooncpupycTca  c  npyriiMH  aKTopaMH  HCKjnoHHTenbHO  H3  coo6pa>KeHHH  CBoen  co6cTBeHHon 
BBiro/iBi.  Kojuickthbiibic  HHTepecti  b  pacHCT  He  npunuMaioTCH.  B3anMonoHHMaHne  MC/Kny  naprae- 
paMH  pocTHracTca  jih6o  b  cnynae  corsnaneiiHsi  nx  nenen  (nHTepecoB),  jth6o  Torna,  Kor/ia  o.thii  H3 
HHX  HMeeT  B03M0)KH0CTB  y/10BJTCTB0pHTB  nOTpe6HOCTB  ,3p)TOrO.  Ha  OCHOBe  TaKOro  B3aHMOnOHHMa- 
hhji  3aTeM  y c t a n a b.t h b a i o tc h  HBycToponiiHe  crunH.  npn  noTepe  B3anMonoHHMaHHJi  cbji3h  paipbiBa- 
IOTCJI. 

XojiucmunecKuu  nodxod  k  Koopdumifuu,  3aHHMaiomHH  npoMe>KyTOHHoe  nonoKeHne  Me>K,ny 
ueHTpajiH30BaHHBiM  n  ceTeBtiM,  hcxoziht  H3  nonymeHiui,  hto  ceH3b  ycmaHaejiueaemcn  He  Me>K,ny 
ZIByMa  aKTopaMH,  a  MeoKdy  cmnopou  u  KomeKmueoM  (rpynnon)  aKTopoB.  Ero  npHBep>KeHHi>i  ycMaT- 
piiBaioT  b  MexaHH3Max  pememiH,  npnimviacMBix  Ha  m  n  n h b n/iy a n b i io m  ypoBHe,  npoo6pa3  KOJineKTHB- 
HBIX  (])OpM,  C  KOTOpBIMH  CBHiail  HII.THBH/I  (aKTOp).  HoSTOMy  OCHOBHOH  npOOHCMOH,  CB333HH0H  C  HC- 
nonB30BaHHeM  xonncTHHecKoro  nonxo/ia.  uBimeTC a  onpcnenenirc  xapaKTepa  OTHomeHHH  MCVK.Ty  aK- 
TOpOM  H  KOJIJieKTHBOM  3KT0p0B  [8].  HanpHMep,  B  [9]  nOTHICpKHBaCTCfl.  HTO  3ap,sna  M a K C H M H 3311 H H 
HaunoHajiBHoro  DoraTCTBa  nonvKiia  6bitb  BocnpiiHJiTa  Ha  ypoBHe  Ka>K,Toro  aKTopa  h  h3hth  OTpa>Ke- 
Hne  b  HHflHBHjiyajiBHBix  (JiyHKHHJix  npennoHTeHHH. 

XoJincTHHecKHe  nnen  b  3KOHOMHKe  onpeaenjHOT  ycnoBHH  3(])(])eKTHBHoro  Hcnoni>30BaHH5i  npaBa 
Co6cTBeHHOCTH,  KOTOptie  3aKJIK)HaK)TCJI  B  OTKa3e  OT  H3CTH  3TOTO  npaBa  B  nOHB3y  KOJIJieKTHBa,  npcn- 
CTaBJieHHoro  r o c y .t a p c tb o m  hjih  \ty  ii  h  i  i  h  n  an  b  i  i  bi m h  cny>K6aMH.  K  npuMepy,  hto6bi  HMeTB  npaBO  hc- 
n0HB30BaTi>  CBOH  C06CTBeHHbIH  ariTOMOOHHB.  IICOOXO.THMO  COmaCHTBCJI  C  OrpaHHHeHHeM  CKOpOCTH, 
MecT  napKOBKH,  paiiiooopaiiiBix  TexHHHecKHX  ycnoBHH  h  naace  OrpaHHHeHHeM  niici-i,  Kor/ia  ero 
mo>kho  Hcnonr>30BaTr>  [8]. 

Hhbimh  cnoBaMH,  docmuMcenue  63auMonoHUMamw  Meacny  HeoziHopoziHBiMH  aKTopaMH  npn  xo- 
jTiicTHHecKOM  nonxone  ocyufecmememcn  nymexi  coejiaiuemin  o  npaewiax  Koonepaipni,  cHiDKaiomux 
nconpepe-ricnnocTB  noTcniuranBiioir  Kon([)ponTanHH  \ic>K,Ty  aKTopaMH  po  TaKoir  CTeneHH,  nmo  cma- 
Hoeumcx  eo3MOOKHbm  deiicmeoeanib  e  unmepecax  omdejibuoeo  axmopa,  HanpaBneHHtix  Ha  yaoBne- 
TBopeHire  ero  cy6r>eKTHBHBix  ny>K,T.  TeM  He  MeHee  bbchciihc  npaBHn  Koonepaiinn  He  HCKnioHaeT 
nonHOCTBio  pucKa  KOHijrpoHTariHH,  nocKontKy  KoonepauiM  He  nornomaeT  nonHOCTtio  HeonpeaeneH- 
hoctb.  npaBnna  MoryT  hhhib  chh3htb  irconpcncncimocTB  no  HeKOToporo  npneMiieMoro  ypoBM  b 
Ka>KnoH  KOHKpeTHOH  CHTyaiin h  h  Ha  onpeneneHHOM  npoMe>KyTKe  BpeMeHH  [3]. 

Cne/iycT  otmcthtb.  hto  xonucTHHecKHH  cnoco6  KoopniriiaiiHH  BiaHMoncircTBiisi  aKTopoB  Han- 
6onee  pacnpocTpaHeH  Ha  npaKTHKe,  nocKontKy  ueHTpanH30BaHHi>iH  h  ceTeBoir  nonxonti  «b  hhctom 
bh,tc»  He  Hcnoiii>3yiOTCJi.  FIosTONiy  b  peantHOH  >kh3hh  npiixomiToi  nocTOJiHHO  pciriaTB  nocTaTO'ino 
cno>KHyio  npoOneMy  HaxwKneHim  KOMnpoMucca  Me>Kny  HHnHBHnyantHBiMH  h  KonneKTHBHtiMH  hh- 
TepecaMH  aKTopoB. 

4  lipnoopcicmic  h  ncnojiL>30BaHne  3iiaiuiu,  ociioBamibix  Ha  noHHMaHHH 

Inannsi,  ocnorianiiBic  Ha  noHHMaHHH,  nrparoT  KnioHeByio  pout  b  HayKax  06  HCKyecTBeHHOM  - 
TeXHHHeCKHX,  3KOHOMHHeCKHX,  COUHaJTBHBIX  H  T.n.  CnCIIH(|)HKa  T3KHX  Hn'/KCnCpilBIX  3H3HHH  COCTOHT 
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B  TOM,  HTO  B  OTHHHHe  OT  CCTCCTBCnnOHayHHBIX  3HaHHH,  «H3BHeKaeMbIX»  H  C  GH  C/I  O  B  a  Tea  H  M  H  H3  OObCK- 
TOB  no  KJiaCCHHeCKOH  CyObGKT-OObCKTHOH  CXeMe,  OHH  npHOOpCTaiOTCH  HCCIIC/10  BaTCHHM  H- 
HH)KeHepaMH  (aKTopaMn),  BBinonimomuMH  noiiiaBaTC-BBno-coiHpaTC-BBnyio  ([lynKHHio,  c  iicnonb30- 
BaHneM  cy one KT-cy one ktii bix  otiioiiiciihh  [11],  Aktopbi  neonHiiaxoBbi,  He  BnucbiBaioTCJi  b  xaxyio-To 
>xecTxyio  oniioponnyio  CTpyKTypy  n  He  HMeiOT  c.THiiooopaiiioro  noHHMaHHJi  cao'/KUBiiieiicsi  CHTya- 
UHIl,  T.e.  B  HIHpOKOM  CMBICHe  HBJMIOTCfl  HCO/lHOpOHHBIMH.  ToT/ia  nOHJITHe  «peajIBHbffl  MIip»  BKJHOHa- 
eT  b  ce6 h  npe>xne  Bcero  cyMMy  npedcmaenemiii  aKmopoe  o  comux  cede  u  o  dpyzux,  06  hx  co6cTBeH- 
HOH  nOBHHHH.  O  MHpe,  B  KOTOpOM  OHH  /ICHCTByiOT  [12].  IIoSTOMy  «,TCHCIITpaiIH30Banira3  3X0H0MHX3 
HMeeT  ey6i.eKTHBHCTCKyio  npupony:  oHa  (|)op\iHpycTCH  b  pesynBTaTe  BjaHMo/iciicTBi-m  paiUHHirBix 
eyObCKTHBiiBix  Hanan»  [8]. 

MHoroo6pa3He  3H3hhh  iico.Tnopo.TiiBix  axrapoB  o6pa3yeT  «pacceflHHoe  3HaHiie»  [13];  npuneM 
caMO  noHJiTHe  «3HaHiie»  O.  Xailex  TpaKTOBan  xax  «cnoco6  cymecTBOBaiiHa  pajBHBaiomcilcfl  mbichh, 
KOTOpajI  npH  CTOJIKHOBeHHH  C  HOBBIMH  O  6  C  T  O  fl  T  C  H  B  C  T  B  a  M  H  H03B0JTHCT  OTHCHBIIOMy  HH)XeHepy  6bICTpO 
HaxoTlHTB  HOBtie  pcincii HH»  [14].  B  cbohx  ([lyn/iaMcnTanBHBix  pa6oTax  O.  XaileK  (eme  b  ccpcnunc 
npouiJioro  Bexa!)  paccMaTpHBaji  punoK  kqk  cucmeMy  paenpoempanemm  3Hamw,  no3Bonjnomyio  hc- 
nonb30BaTb  TaKoil  oobcm  Hnc|)opManHH,  nonyHeime  h  nepepa6oTxa  xoToporo  HeB03M0>XHbi  b  paMxax 
CHCTeMBi  ueHTpajiH30BaHHoro  njiaHiipoBaHiM.  Hcxoxtfl  H3  toto,  hto  3H<mue  cuanopoe  noemomm  Me- 
nnemcn  u  npeo6pa3yemoi,  O.  Xailex pa3Jiimaji  codcmeenno  3Hamie  u  npoifecc  ezo  npuodpememm  [8]. 

Pa3BHTiie  o6mecTBa  ®.  Xailex  npencTaBHHH  xax  nponecc  bbojhohhh  h  b 3 a h m o n  c  il  c  t  b  h  a  «cnoH- 
T3HHBIX  nOp?I,TKOB»  -  COHHajIBHBIX  HHCTHTyTOB,  MOpajIbHbIX  Tpa.THHHH  H  npaXTHX,  C KJTa/I BIBaiOIIIHXCfl 
Ha  ocHOBe  npnHunnoB  caMoopraHH3auHH,  nonaraa,  hto  Koopdimaifiixi  denmejibnocmu  amnopoe  b 
paMxax  «cnoHTaHHBix  nopjmxoB»  ocymecTBHfleTCfl  nyTeM  co6nio,neHHJi  yHHBepcajibHbix  npaeun  no- 
eedemm  c  odnoepeMembw  npedocmaejiemieM  motcdoMy  amnopy  onpedejiennou  aemonoMuu  [4]. 
TaxHM  o6pa30M,  oh  nocTyjiHpoBan  xonHCTHHeexuil  nonxo/i  x  xoopnHiianHH. 

Onupajicb  Ha  H3no>xeHHyio  peTpocnexTHBy  mo>xho  cncnaTB  bbiboh  o  tom,  hto  b  ynoMsniyTBix 
pa6oTax  TepMHH  «3H3HHe»  oooiiia'iacT  3H3HHe,  ocHOBaHHoe  Ha  noHHMaHHH,  xoTopoe  hcx  on  no  npn- 
OOpCTaCTCa  aBTOHOMHbIMH  nCOnnOpO.THBIMH  aXTOpaMH  (h  B  3TOM  CMBICHe  3H3HHe  CVOBCKTHBIIO),  HO  B 
pciyjiBTaTc  BiaHMonciicTBHa  axTopoB  c  noMoiriBio  HexoTopoil  «CHCTeMbi  pacnpocTpaHeHHJi  3nanHH» 
(HanpuMep,  pbraxa)  po>K,TacTCH  HOBoe  3H3HHe,  Bbipa>xaK)mee  y>xe  kojutckthbiibih  onbiT  h  cymecT- 
Byiomee  b  3 tom  mane  o6bexTHBHo,  He3aBHCHMo  ot  HiinHBHnyanBHoro  co3HaHHJi.  H  eenn  o6paTHTbCJi 
x  peajibHoil  nc ii ct b men b i i 0 ct h .  to  cnc/iycT  npH3HaTb,  hto  hmchho  Taxaa  mohchb  pa6oTbi  co  3HamiJi- 
mh,  ocHOBaHHbiMH  Ha  noHHMaHHH,  peanH3yeTCJi  Ha  npaxTHxe.  OztHaxo  3ip(peKmueHOcmb  npuodpeme- 
Hun  u  ucnojib3oeaHun  mamx  3mmm  ocmaemcn  npe36bmaimo  HU3KOU,  nocxonbxy  sth  npouenypbi 
OCymeCTBUHIOTCJI  HHTyUTHBHO ,  3BpHCTHHeCXH  H  miOXO  (])OpMajIH3yeMbI. 

Ba>XHbiM  rnaroM  Ha  nyra  penieHHH  stoh  npo6neMbi  miuiacb  pa3pa6oTxa  onmojiozuu  u  epedeme 
ynpaenemm  umu  [15,  16],  xorapbie  no3BonjnoT  npencTaBJiaTb  3HaHHJi  b  xoMnbioTepax  h  MHoroxpaTHO 
hx  npHMeHJiTb.  (3,TiiaKO,  3toto  oxa3anocb  iie,TOCTaTolnio.  nocxonbxy  npn  stom  iicooxohhmo  nepeilTH 
ot  (JiparMeHTapHoro  nocTpoeHiui  ohtohothh  x  coinaiiino  b  opraiiHiaiiHHX  chctcm  xoMnbioTepHOH 
HHTerpauHH  3HaHHH,  o6ecneHHBaiomHX  B03M0)XH0CTb  coraacoBaHHoro,  ocHOBaHHoro  Ha  nocTuvxe- 
HHH  BiaHMOnOIlH M3IIHH.  npHMTHJI  XOHJieTHajIbHblX  peHieHHH  [17].  B  OprailHiaHHHX  nOJDXHbl  IianaTB 
pa6oTaTb  HH>xeHepbi  no  inaniniM.  pa3pa6aTbiBaiomHe  ohtohothh,  otiiocshhhcch  x  othchbiibim  axTO- 
paM,  h  ohtohothh,  oTpa>xaiomHe  xoHHexTHBHbie  HHTepecbi  rpynn  nconnoponiiBix  axTopoB.  ^oh'/Kxii 
6bitb  pa3pa6oTaH  MexaHH3M  npHoopcTcnun  3H3hhh,  ocHOBaHHbix  Ha  noHHMaHHH,  yinTBiBaiomnii  hx 
nHHaMHxy,  a  Tax>xe  coi/iaiiBi  cpcncTBa  nocTyna  x  iiaKonncniiBiM  inaimsiM.  o6ecneHHBaiomHe  bo3- 
MO>XHOCTb  hx  npuMciienna  pa3HHHHbiMH  xaTeropHHMH  noHb30BaTeHeil  b  npoiicccax  npHHHTHJi  perne- 
HHH. 

CbCHCIIHC  C  nOMOIHBIO  H 1 1  (|)0  p  Via  H  HO  II 1 10  -  K0  M  My  II H  Ka  I  [  HO  II II BI X  TeXHOHOTHH  B  CHHIiyiO  p33BH- 
BaioiHyiocsi  CHCTeMy  3H3hhh,  ocHOBaHHbix  Ha  noHHMaHHH,  noiBonHCT  HHTepnpeTHpoBaTb  ee  xax  He- 
xoTopyio  HH>xeHepHyio  Tcopnio  [18,  19],  OTniniaiomyiocsi  ot  KnaccH'iccKOH  Teopun,  o  xoTopoil 
o6binHO  cynHT  xax  o  ko n  ncnTyan bh o ii  cucTeMe,  oonanaiomcH  BHyTpeHHeil  nenpoTHBopcHHBOCTBio  h 
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y/io bh  ct  b  o  p  si  i  o  i  n  c  ii  HeKOTopoH  coBOKynHOCTH  ncxopHbix  aKCHOM.  OpnaKO,  ecnH  meopu'A  adpecyemcn 
k  omKpbimbiM  cucme.uciM,  cocTosnmiM  m  HeopHopopHbix  sjieMeHTOB,  Heo6xopnMo  cTpoiiTb  ee  hci 
6ci3e  ownojiozuHecKux  npedcmaejienuu,  T.e.  HyiacHo  «o6paTHTbC5i  k  npuntfuny  onucamejibnocmu,  onca- 

3aBIIIHCi>  OT  HHCTO  a KC HO M3T H 'ICC KO TO  npHUHHna  nOCTpOeHHJI  Teopira,  KOTOptffl  B  P  C  H  CT  B  I-l  T  C JT  b  1 1 0  C  T  H 
nancncii  jiHint  Ha  to,  hto6bi  orpapiiTb  Tex,  kto  eMy  cnepyeT,  ot  BonHyiomux  BGTpen  c  peanbHbiM 
MHpOM»  [8].  C  3T0H  TOHKH  3peHHJI  H3JI0)KeHHbie  npHHUJfflbl  MOTyT  6bITb  npiIMCIICIIbl  npH  COipailHH 
Teopira  ynpaBHeHHJI  OTKpBITBIMH  CJIOJKHbIMH  COUHOTCXIIHHCCKHMH  H  3K0H0MHHCCKHMH  ncopnopop- 
HBIMH  CHCTeMaMH. 

3aKJiioHeHHe 

IloBbimeHHe  3(|h|)ckthbiiocth  npno6peTeHHJi  h  Hcnojib30BaHHH  3HaHHH,  ocHOBaHHBix  Ha  noHH- 
MaHHH,  b  nponcccax  npHHJiTHJi  penieHHH  sibjtsictcsi  opnoii  H3  HanGoJiee  aKTyaiibiibix  npo6neM  ynpaB- 
JieHIM  CJIO>KHBIMH  CHCTeMaMH.  3tH  3HaHHJI  Bbipa)KaiOT  KOJIJieKTHBHblH  OnbIT  H  CymeCTByiOT  3T0M 

nnaHe  oobckthbiio,  He3aBHCHM0  ot  i-mpiiBiipyajibiioro  coiiiaimsi.  HecMOTpa  Ha  to,  hto  ohh,  oypy'iii 
npHo6peTaeMbIMH  aBTOHOMHbIMH  1 1 C  O  p  1 1 0  p  O  p  1 1  b  I M 1 1  aKTOpaMH,  HMeiOT  Cy6l>eKTHBH0e  npOHCXO>K,TC- 
HHe. 

JXnfL  KOOp.THIiailHH  BiaHMOpCHCTBHSI  aKTOpOB  MOTyT  HCnOJIb'iOBaTbCSI  TpH  nOPXOpa  -  IlCIITpajIH- 
30B3HHBIH,  CCTCBOH  H  XOJIHCTHHeCKHH .  IJeHTpajIH30BaHHbIH  nO.TXO.T,  CBH3aiIIIbIH  C  JKeCTKOH  HepapXH- 
cii  H  a,T  M  HHHCTpaTHBHbl  M  KOMaiipOBailHCM,  HCXOPHT  H3  TOTO,  HTO  KOOpPHIiailHSI  OCV  IIICCTBHSieTCSI  HO 
npnHunny  npiiMaTa  kojijickthbhbix  HHTepecoB  no  othohichhio  k  HHpiiBHpyajibHbiM.  Cctcboh  cnoco6 
npepycviaTpuBacT  ycTaiioBJicnne  PBycToponimx  CBsncii  aKTopoB  Ha  ochobc  hx  co6ctbchhoh  bbito- 
Pbl,  a  KOJUICKTHBIlblC  I-IIITCpCCbl  B  paCHCT  He  npHHHMaiOTCJI.  XoJIHCTHHeCKHH  nOpXOP  K  KOOppHIiaHHH 
HMeeT  npeHMymecTBO  ncpcp  iiciiTpajiinoBainibiM  h  ceTeBbiM,  nocKonbKy  hcxopht  H3  ponyineimsi. 
hto  CBa3b  ycTaHaBJiHBaeTcs  He  Me>Kpy  pByMJi  aKTopaMH,  a  Me>Kpy  aKTopoM  h  KOJiJieKTHBOM  (rpyn- 
non)  aKTopoB:  b  MexaHH3Max  penieHHH,  npmiHMacMbix  Ha  HHpHBiipyajibHOM  ypoBHe,  ye m aTp 11 b a ctc si 
np006pa3  KOJIJieKTHBHblX  (|)Op\I,  C  KOTOpbIMH  CBSTjail  HHpHBHp  (aKTOp).  IlpH  3T0M  OCHOBHOH  npo6jie- 
MOH,  CBHjailllOH  C  M  CTI O  JT  B3  O  B  3 1 1 H  C  M  XOJIHCTHHeCKOTO  nOPXOpa,  SIBJTSICTCSI  IiaXO'/KPCHHC  KOMnpOMHCCa 
MC'/R'Py  HHpHBHpyajIbHbIMH  H  KOJIJieKTHBHbIMH  HHTepeCaMH  aKTOpOB. 

PemeHHe  npo6neMbi  noBbinicimsi  3(|h|)ckthbiiocth  npno6peTeHHJi  h  Hcnojib30BaHHJi  3H3hhh, 
ocHOBaHHbix  Ha  noHHMaHHH,  npepnonaraeT  pa3pa6oTKy  ohtojiothh  h  cpcpcTB  ynpaBJieHHJi  hmh,  ko- 
Topbie  noiBOHHiOT  npepCTaBHTb  niaimsi  b  KOMnbioTepax  h  MHoroKpaTHO  hx  npiiMcnsiTb.  Bamio 
HMeTb  b  Bnpy,  hto  npn  3tom  pojDKeH  6biTb  ocymecTBJieH  nepexop  ot  cjjparMeHTapHoro  nopxopa  k 
nOCTpOeHHK)  OHTOJIOTHH  K  C03/iaiIHI0  B  OprailHiailHHX  CHCTeM  KOMnblOTepHOH  HIlTCrpailHH  3H3HHH, 
o6ecneHHBaiomHX  B03M0>KH0CTb  coraacoBaHHoro,  ocHOBaHHoro  Ha  pocthvkciihh  BiaiiMonoiiHMaimH. 
npHHJiTHJi  KOJiJierHaJibHbix  penieHHH. 

C'BCpCIlHC  C  nOMOHIblO  HIK|)0pMaHII0IIII0-K0\fMyilIIKaiIH0IIIIbIX  TeXHOJIOTHH  B  CPHIiyiO  p33BH- 
Baiomyiocsj  chctcmv  3H3hhh,  ocHOBaHHbix  Ha  noHHMaHHH,  oTKpbiBaeT  HOBbie  bo3mo>khocth  co  jpa- 
HHJI  Teopnn  ynpaBneHHJi  CJIOJKHbIMH  C  0 1 1 11 0  TC  X 1 1  ini  C  C  K I1  VI  II  II  3K0H0MHHCCKHMH  HCOpHOpOPIIblMH  CHC¬ 
TeMaMH,  koto  pa  si  poJT/Kiia  pan.  oTBeTbi  Ha  cncpyionme  Bonpocbi: 

•  KaKHMH  cnoco6aMH  pojdkhm  npiioopciaTbcsi  jiiaimsi.  ocHOBaHHbie  Ha  noiiHMaiinii? 

•  KaKOBbI  MCTOpbl  OIICIIKH  II  nOBbimeHHJI  CTeneHH  HX  POCTOBCpilOCTH? 

•  KaKHM  o6pa30M  pojDKHa  6biTb  opraHH30BaHa  cy6bCKT-cy6i)CKTiiasi  nponcpypa  npno6peTeHHJi  h 
H3BJieHeHHJI  3H3HHH,  OCHOBaHHbIX  Ha  nOHHMaHHH,  H3  3KT0p0B  H  H3  6a3  pailllbIX? 

•  KaxoBbi  cnoco6bi  npcpcTaBHCimsi  b  KOMnbioTepax  3H3hhh,  ocHOBaHHbix  Ha  noHHMaHHH? 

•  C  nOMOHIblO  K3KHX  npOTpaMMHblX  epCPCTB  3TH  3 1 1 3 1 T  H  H  MOTyT  6bITb  3(|k|)CKTHBII0  HCn0Hb30BaHbI 
b  npoueccax  npHHJiTHJi  KOJinernajibHbix  penieHHH? 

•  KaKOBbI  MCTO/Ibl  H  epCPCTBa  nOCTpOeHHJI  3  BOH  I O II H  0 1 1 H  p  y  1 0 1 II H  X  6a3  3H3HHH,  yHHTbIBaiOmHX 
PHIiaMHKy  3H3HHH,  0CH0B3HHbIX  Ha  nOHHM3HHH,  B  CHO>KHbIX  OTKpbITbIX  CHCTeMaX? 
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Flaiy'icnHc  otbgtob  Ha  3th  h  qpynic  Bonpocti,  otiiochihucch  k  npoGneMaTiiice  npnoopcTcniiH. 

HaKomieHHJi  h  Hcnoni>30BaHHa  3HaHiiii,  ocnorsaimux  Ha  noHHMaHHH,  HBJiaeTCH  npc.ivtCTOM  iiaymux 

Hccne/iOBaHHH,  HMeronjHX  Bamtoe  npaKTmecKoe  tiiancime  Rim  no/uicp'/KKii  npoitcccoB  npHHJiTHJi 

pemeHHH  b  cho>khbix  otkpbitbix  CHCTeMax. 
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Abstract 

PeaicqiM  HMMyrnroH  ciicTeMM  oprarooMa  Ha  BTopaceHne  nyacepoqHbix  6ejiKOB  paccMaTpHBaeTca 
b  KanecTBe  nojioxcHTenBHoro  npiiMepa  pa6oTbi  MexaHH3Ma  3aiHHTbi  cjitokhoh  CHCTeMbi  ot  hh- 
(jiopMaqHOHHOH  aTaKH.  OnqcaHbi  cnenncfiu'iecKHe  cocTaBJiaromne  3Toro  npoqecca.  Ohh  nocny- 
>khjih  ma6jioHOM  qua  co3qaHHa  MaTeMaTHnecKon  Moqeaq.  B  qenoM  3tot  MexaHH3M  paccMaTpq- 
BaeTca  KaK  qqKJiqqecKoe,  HejiHHeHHoe,  OTpHqaTeJiBHoe  3aMbiKaHHe  c  oOpaTHoil  cbsobio.  Bbmb- 
jieHbi  ocHOBHbie  ycnoBHa  qByx  KpaiiHHX  pe3ynbTaTOB  TaKoro  HanaqeHHa  -  CMepTH  jih6o  nonHoro 
BoccTaHOBJicHqa.  OnncaHO  npaBHJio,  no  KOTopoMy  HeH36e>KHO  nojiHoe  BoccTaHOBJieHHe .  Ilpeq- 
CTaBJieHa  xpoHcmoriM  HeqaBHeh  HH(j)opMaqHOHHOH  aTaKH  Ha  MeacqyHapoqHoe  KOMnbioTepHoe 
coo6ntecTBO,  h  ycTaHOBJieHO  cxohctbo  OTqeabHbix  CTaqqq  HanaqeHHa  Ha  KOMnbroTepHyro  ceTb  h 
Ha  HMMyHHyio  ciicTeMy.  Ochobhoh  bwboh  coctoht  b  tom,  hto  ynpaBJunomee  npaBHJio,  o6ecne- 
HHBaromee  o6opoHocnoco6HOCTb  HMMyHHoil  CHCTeMbi,  MoaceT  6biTb  c  ycnexoM  HcnoJib30BaHO 
qua  OTpaaceHHa  HanaqeHHH  Ha  KOMnbKtTepbi. 

Introduction 

Modem  immunology  provides  a  detailed  but  rather  qualitative  description  of  the  active  response 
of  the  immune  system  to  any  entity  invading  the  organism  and  recognized  as  an  antigen  by  the  im¬ 
mune  cells.  In  a  similar  way  that  a  malicious  computer  program  is  constructed  from  the  same  instruc¬ 
tions  as  legitimate  software  but  sequenced  in  a  fashion  that  makes  it  malicious,  an  antigen  is  con¬ 
structed  from  the  same  building  blocks  as  the  cells  of  the  host  but  differently  sequenced.  In  many 
ways,  the  effects  of  an  antigen  on  a  biological  organism  are  similar  to  those  caused  by  some  informa¬ 
tion  attacks  on  computer  networks.  This  is  the  major  reason  for  considering  the  active  response  of  the 
immune  system,  honed  to  perfection  by  million-year  evolution,  as  an  ideal  mechanism  for  protecting 
computer  networks  from  information  attacks. 

The  specific  immune  response  is  the  main  mechanism  enabling  the  immune  system  to  destroy 
cells  of  the  intruding  antigen.  The  outcome  of  this  process  (recovery,  chronic  infection  or  lethality) 
greatly  depends  on  the  time  between  the  infection  and  detection  of  the  antigen,  and  growth  rates  of  the 
antigen  cells  and  immune  cells  competing  for  the  limited  resources  of  the  host.  After  the  antigen  has 
been  defeated,  the  residual  concentration  of  specialized  fighter  cells  slowly  decreases  providing  high 
immunity  to  similar  infection.  We  attempt  to  describe  the  active  response  mechanism  of  the  immune 
system  in  terms  of  a  negative-feedback  closed-loop  system  and  establish  nonlinear  differential  equa¬ 
tions  of  its  particular  components  thus  resulting  in  a  mathematical  model  of  the  immune  response. 
Subjected  to  analytical  techniques  offered  by  modern  control  theory,  this  model  will  enable  us  to  es¬ 
tablish  the  conditions  for  three  possible  outcomes  of  such  interaction,  full  recovery,  chronic  infection, 
and  lethality,  and  to  formulate  a  control  law  assuring  the  full  recovery  outcome. 

We  will  demonstrate  that  an  equivalent  of  every  stage  of  the  immune  response  could  be  observed 
in  our  experience  with  computer  epidemics.  Consequently,  the  model  of  the  immune  response,  de¬ 
scribing  the  principle  of  operation  of  a  successful  defense  mechanism  against  information  attacks,  has 
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great  potential  for  the  analysis  and  synthesis  of  defenses  for  a  computer  network.  The  control  law  syn¬ 
thesized  using  the  methodology  of  advanced  control  theory  to  assure  a  full  recovery  outcome  for  the 
immune  system  can  be  reformulated  in  terms  of  the  characteristics  of  computer  networks  and  inter¬ 
preted  as  a  set  of  instructions  to  a  network  manager. 

While  computer  networks  became  one  of  the  critical  and  increasingly  vulnerable  components  of 
the  national  infrastructure,  our  research  addresses  this  reality  presenting  a  methodology  for  the  analy¬ 
sis  and  synthesis  of  the  information  security  systems  for  computer  networks  that  emulates  the  geneti¬ 
cally  optimized  mechanism  of  active  immune  response.  It  is  said  that  the  immune  response  is  geneti¬ 
cally  optimized  for  its  biological  environment;  although  this  is  different  from  a  computer  network,  this 
difference  narrows  with  every  recent  advancement  in  nano-technology  and  synthetic  protein-type 
computing  media  that  will  result  in  large-scale  integrated  computer  networks  whose  operation  will 
resemble  the  living  tissue.  The  presented  effort  presents  an  innovative  approach  to  mathematical  mod¬ 
eling,  computer  simulation,  analysis,  design  and  control  of  complex  systems  resulting  from  these 
emerging  technologies,  and  provides  the  visualization  and  important  insight  into  the  interrelation  of 
physical  phenomena  behind  their  operation. 

This  work  is  a  logical  continuation  of  the  research  conducted  by  the  authors  under  the  Air  Force 
funding.  In  2001  they  engaged  in  the  project  BASIS  (Biological  Approach  to  System  Information  Se¬ 
curity)  aimed  at  the  analysis  of  the  aspects  of  the  specific  immune  response  that  have  the  potential  for 
the  implementation  in  the  new  generation  of  computer  network  security  systems  [1,  2,  3].  This  project 
has  resulted  in  the  “engineering  view”  of  the  immune  mechanisms  and  prompted  several  new  concepts 
in  computer  security.  First,  utilizing  the  modern  findings  of  immunology  the  concepts  such  as  formal 
protein  and  formal  immune  network  were  formulated  presenting  a  novel  approach  to  modeling  the 
immune  system.  The  capability  of  the  immune  system  to  make  a  distinction  between  the  “self’  from 
“non-self’  with  high  degree  of  dependability  by  determining  the  binding  energy  between  proteins  was 
emulated  using  the  methodology  developed  in  matrix  analysis.  The  computational  approach  involving 
the  concept  of  binding  energy  was  proposed  as  Immunocomputing  for  the  implementation  in  novel 
computing  media  and  application  for  the  solution  of  a  wide  class  of  computationally  intensive  prob¬ 
lems  [4]. 

The  second  BASIS-inspired  concept  was  the  detection  of  malicious  codes  by  detecting  its  “gene 
of  self-replication”.  Indeed,  a  high  percentage  of  information  attacks  are  perpetrated  by  deploying 
computer  viruses  and  worms,  which  result  in  very  costly  and  destructive  “epidemics”.  Spread  of  mali¬ 
cious  codes  is  achieved  by  the  built-in  ability  to  self-replicate  through  the  Internet  and  computer  me¬ 
dia.  Since  most  legitimate  codes  do  not  self-replicate,  and  the  number  of  ways  to  achieve  self¬ 
replication  is  limited  to  the  order  of  fifty,  the  detection  of  malicious  codes  could  be  reduced  to  the 
detection  of  the  “gene  of  self-replication”  in  the  code  in  question.  This  research  effort  is  on  the  way 
and,  according  to  current  results,  is  highly  successful  [5]. 

1  Anatomy  of  the  active  immune  response 

The  specific  immune  response  is  the  main  mechanism  enabling  the  immune  system  to  destroy 
cells  of  the  intruding  antigen.  This  is  accomplished  by  multiplying,  on  demand,  fighter  cells  that  are 
uniquely  equipped  for  counteracting  this  particular  antigen  by  carrying  its  genetic  sample.  The  im¬ 
mune  system  is  prepared  to  counteract  practically  any  antigen  as  it  contains  cells  that  specialize  in  at 
least  10 15  various  genotypes.  However,  the  actual  ability  of  the  immune  system  to  destroy  an  intruder 
depends  on  its  ability  to  generate  specialized  fighter  cells  at  the  necessary  rate,  i.e.  to  actively  respond 
to  the  intruder. 

Active  response  of  the  immune  system  includes  several  stages.  It  starts  from  the  intrusion  of  the 
antigen  cells  in  the  biological  organism.  Intruding  cells  quickly  multiply  and  their  concentration  expo¬ 
nentially  increases  thus  increases  the  probability  of  a  physical  contact  of  an  antigen  cell  with  a  special¬ 
ized  immune  cell  capable  of  recognizing  it  as  an  antigen.  The  initial  concentration  of  these  specialized 
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cells  depends  on  the  previous  exposures  of  the  organism  to  this  antigen  (i.e.  acquired  immunity).  The 
detection  of  the  antigen  triggers  the  process  of  exponential  proliferation  of  immune  cell-fighters  spe¬ 
cialized  to  destroy  the  antigen  cells.  Multiplying  antigen  cells  and  multiplying  immune  fighter  cells 
compete  for  limited  resources  of  the  biological  organism.  It  could  be  seen  that  the  outcome  of  this 
process  (recovery,  chronic  infection  or  lethality)  greatly  depends  on  the  time  period  between  the  mo¬ 
ment  of  infection  and  the  moment  of  detection  of  the  antigen.  When  the  proliferation  of  the  antigen 
cells  goes  too  long  before  detection,  its  cells  consume  a  greater  share  of  the  resources  of  the  host  thus 
preventing  the  fighter  cells  from  sufficiently  multiplying,  leading  to  lethality.  A  high  initial  concen¬ 
tration  of  specialized  fighter  cells  (after  the  organism  has  been  immunized  for  a  particular  infection) 
facilitates  early  detection  of  the  antigen  and  prevents  it  from  overwhelming  the  immune  defenses. 
After  the  antigen  has  been  defeated,  the  residual  concentration  of  specialized  fighter  cells  slowly  de¬ 
creases  providing  high  immunity  to  similar  infection.  It  could  be  seen  that  at  certain  conditions,  parity 
between  proliferating  antigen  and  fighter  cell  could  be  achieved  leading  to  chronic  infection. 

2  Mathematical  model  of  the  immune  response 

The  mathematical  model  of  immune  response  reflects  the  basic  concepts  and  phenomena  of  im¬ 
munology  and  describes  the  dynamics  of  the  immune  process  at  the  organism  level.  The  individual 
components  of  a  living  organism’s  immune  response  are  not  essential  to  the  analysis  of  the  dynamics 
of  the  response  to  an  antigen  attack,  therefore  only  the  basic  mechanisms  of  the  protective  reaction  of 
an  organism  without  distinction  between  cellular  and  gumoral  responses  will  be  reflected.  Included  in 
the  generalized  definition  of  protective  cells  are  the  components  of  cellular/lymphoid  systems  as  well 
as  the  gumoral/immunoglobulin  system.  This  includes  leukocytes,  lymphocytes,  antibod¬ 
ies/immunoglobulin  and  cellular  structures  that  are  capable  of  neutralizing  a  given  antigen.  Antigen  is 
defined  as  any  organism  or  material  alien  to  a  targeted  system  that  is  capable  of  causing  an  immune 
response.  Based  upon  these  preliminary  assumptions  the  mathematical  model  of  the  immune  response 
presents  a  combination  of  the  following  components. 

Limited  resources  of  the  organism'.  Proliferation  of  the  antigen  cells  as  well  as  the  immune  cells 
in  a  living  organism  is  possible  only  if  there  are  available  resources.  Antigen  and  immune  cells  com¬ 
pete  for  these  resources  while  consuming  them.  These  resources  are  being  restored  by  various  proc¬ 
esses  within  the  organism  and  are  maintained  at  some  level  that  slow  decreases  due  to  ageing. 
Mathematical  model  of  the  immune  response  will  include  a  non-negative  variable  providing  a  quanti¬ 
tative  representation  of  the  vital  resources  of  an  organism.  A  single-loop  control  mechanism  responsi¬ 
ble  for  maintaining  the  level  of  resources  and  special  parameters  regulating  the  rate  of  ageing  will  be 
introduced  in  the  model. 

Initial  concentration  of  specialized  immune  cells'.  The  concentration  of  the  specialized  immune 
cells  prior  to  attack  will  be  emulated  by  a  constant,  in  the  case  of  “normal”  low  immunity,  or  slow 
decreasing  exponential,  in  the  case  of  high  immunity  acquired  after  previous  infection  by  the  same 
antigen. 

Proliferation  of  the  antigen  cells'.  The  initial  concentration  of  the  antigen  cells  will  be  repre¬ 
sented  by  some  amount  in  the  moment  of  infection  representing  the  severity  of  infection.  Antigen 
concentration  dynamics  after  the  moment  of  infection  corresponds  to  models  of  population  growth. 
One  of  the  elementary  models  of  a  population  growth  was  introduced  by  T.  Maltus  based  upon  the 
tendency  of  a  population  to  increase  in  a  geometrical  progression.  In  nature,  many  life  forms  are  capa¬ 
ble  of  propagating  in  a  geometrical  progression,  however,  factors  such  as  competition  for  resources, 
disease,  and  death  (natural  and  forced)  present  obstacles  for  the  sustaining  growth.  Ferhulst  first  intro¬ 
duced  the  mathematical  form  of  an  S-shaped  growth  curve  also  referred  to  as  the  Ferhulst  logistical 
curve.  The  inclinations  of  S-curve  grow  exponentially  in  the  beginning  then  gradually  flatten  towards 
zero.  At  large  time  values  the  curve  converges  to  a  horizontal  line  represented  by  which  describes  the 
equilibrium  value  of  a  population  size. 
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The  equation,  which  describes  the  rate  of  change  in  concentration  of  an  antigen  after  the  moment 
of  infection,  could  be  developed  using  one  of  the  equations  of  natural  dynamics  [10].  In  the  case  of 
antigen  introduction,  a  cascade  increase  in  the  concentration  of  antigen  takes  place  due  to  absorption 
of  vital  resources  of  the  host.  In  the  beginning,  the  amount  of  available  resources  does  not  influence 
the  rate  of  increase  of  antigen  until  the  concentration  of  the  antigen  exceeds  some  threshold.  Upon 
reaching  this  level,  the  resources  of  the  host  organism  will  not  be  sufficient  to  sustain  the  cascade 
growth  of  the  antigen,  therefore,  the  growth  rate  of  the  antigen  will  gradually  decrease  to  a  minimum 
level.  The  given  process  can  be  described  by  a  nonlinear  logic  function  that  reflects  only  the  presence 
or  absence  of  resources  sustaining  the  increase  of  the  antigen  concentration. 

Detection  of  the  antigen :  Detection  of  the  antigen  is  the  event  visualized  as  the  first  physical  con¬ 
tact  of  the  antigen  cell  and  the  specialized  immune  cell  “equipped”  to  recognize  this  antigen.  It  could 
be  seen  that  the  probability  of  this  event  increases  with  the  increase  of  the  concentrations  of  both  the 
antigen  cells  and  the  specialized  immune  cells.  Prior  to  the  moment  of  infection,  the  concentration  of 
the  specialized  immune  cells  could  be  viewed  is  a  slow  decreasing  exponential  function,  practically  a 
constant.  It  is  the  multiplication  of  the  antigen  cells  that  causes  the  increase  of  the  probability  of  the 
antigen  detection  with  time  making  this  event  inevitable  over  some  period  of  time.  One  could  assume 
that  the  detection  time  can  be  defined  as  the  time  period  during  which  the  probability  of  detection 
reaches  some  sufficiently  high  value.  It  could  be  seen  that  in  the  case  of  elevated  immunity  of  the  or¬ 
ganism,  i.e.  high  initial  concentration  of  the  specialized  immune  cells  after  previous  attack  by  the 
same  antigen,  the  detection  time  is  shorter  then  in  the  case  when  the  organism  has  never  been  exposed 
to  the  antigen.  Shorter  detection  time  also  causes  immune  defenses  to  be  activated  at  an  earlier  stage 
of  the  antigen  multiplication  process  that  significantly  increases  the  chances  of  the  multiplying  im¬ 
mune  cells  to  successfully  compete  for  the  limited  resources  of  the  organism. 

Interaction  between  the  antigen  and  immune  sells :  From  the  point  of  infection,  antigen  cells  are 
destroyed  by  the  specialized  immune  cells  that  results  in  the  reduction  of  the  antigen  cell  concentra¬ 
tion.  Consequently,  the  differential  equation  of  the  concentration  of  the  antigen  cells  would  reflect  the 
following  phenomena, 

a)  Multiplication  of  the  antigen  cells  affected  by  the  available  resources  of  the  organism; 

b)  Resources  of  the  organism  affected  by  the  proliferating  antigen  and  immune  cells; 

c)  Neutralization  of  the  antigen  cells  by  immune  cells  dependent  on  the  concentrations  of  both 
cells,  the  probability  of  a  binding  between  an  antigen  and  an  immune  cells,  and  a  number  of  immune 
cells  participating  in  the  neutralization  of  one  antigen  cell  [11]. 

The  probability  of  a  binding  also  depends  on  the  concentrations  of  the  antigen  and  immune  cells 
and  the  resources  of  the  organism  [12]. 

Dynamics  of  the  concentration  of  the  immune  cells :  The  concentration  increase  of  the  immune 
cells  is  triggered  by  the  detection  of  the  antigen  and  takes  place  only  when  there  is  a  surplus  of  re¬ 
sources.  The  rate  of  increase  is  also  dependent  on  the  availability  of  resources.  This  reality  is  well 
known  in  immunology:  low  initial  immunity  level  resulting  in  long  detection  time  and/or  large  amount 
of  the  antigen  introduced  at  the  moment  of  infection  allow  the  antigen  cells  to  consume  a  large  share 
of  the  resources  of  the  host  thus  preventing  the  immune  cells  from  proliferating  at  the  necessary  rate. 

When  developing  the  equation  that  describes  the  dynamics  of  concentration  of  the  immune  cells 
in  the  presence  of  antigen,  it  is  necessary  to  take  into  account  that  the  organism  concentrates  its  re¬ 
sponse  primarily  in  the  region  where  most  of  the  antigen  cells  are  located.  With  a  small  antigen  con¬ 
centration,  there  is  a  weak  stimulation  of  lymphocytes.  If  the  antigen  concentration  is  large,  many 
lymphocytes  may  reach  the  end  of  their  ability  to  propagate  [12]. 
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The  differential  equation  of  the  concentration  of  the  immune  cells  reflect, 

a)  The  cascade  growth  of  the  concentration  of  immune  cells  binding  with  an  antigen  stimulated 
by  the  presence  of  an  antigen; 

b)  The  decrease  of  the  concentration  of  immune  cells  as  a  result  of  interaction  with  antigen; 

c)  The  dynamics  of  the  available  resource  of  the  organism. 

Finally,  the  mathematical  model  of  the  immune  response  system  can  be  defined  as  a  system  of 
nonlinear  differential  equations  interrelating  three  time-dependent  variables  that  represent 

a)  Vital  resources  of  the  host  organism, 

b)  Concentration  of  the  antigen  cells 

c)  Concentration  of  the  specialized  immune  cells. 


Figure  1  -  Simulation  model  of  the  immune  response. 

The  incomplete  list  of  parameters  and  constants  of  the  mathematical  model  includes 

•  rate  of  natural  ageing  of  the  organism  (resource  reduction), 

•  coefficients  of  an  organism’s  recovery  rate, 

•  amount  of  resources  of  the  organism  per  unit  of  antigen  cell  concentration, 

•  amount  of  resources  of  the  organism  per  unit  per  unit  of  immune  cell  concentration, 

•  rate  of  cascade  growth  of  the  antigen  concentration  due  to  availability  of  resources, 

•  rate  of  the  concentration  change  of  the  antigen  due  to  unavailability  of  resources, 

•  reduction  of  the  antigen  concentration  due  to  the  interaction  with  immune  cells, 

•  rate  of  growth  of  the  immune  cell  concentration  under  the  availability  of  resources, 

•  rate  of  decrease  of  the  immune  cell  concentration  when  resources  are  unavailable, 

•  reduction  of  the  immune  cells  concentration  due  to  the  interaction  with  the  antigen. 

A  preliminary  version  of  such  a  model  established  under  the  Air  Force  funding  [1]  and  imple¬ 
mented  in  simulation  environment  providing  the  means  for  the  quantified  visualization  of  particular 
components  of  the  immune  response.  It  is  understood  that  the  model  is  lacking  some  details  and  the 
choice  of  its  parameters  is  not  fully  supported  by  literature.  Nevertheless,  the  model  allows  for  simula¬ 
tion  analysis  of  the  conditions  leading  to  three  possible  outcomes  of  the  antigen  attack  on  the  living 
organism. 

3  Outcomes  of  the  immune  response 

The  immune  response  is  modeled  as  a  continuous  dynamic  process  [1].  The  biological  variability 
or  casual  statistical  fluctuations  was  disregarded  thus  the  model  represented  average  values  of  the  ap- 
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propriate  variables.  The  qualitative  side  of  the  particular  phenomena  was  reflected  by  the  choice  of 
coefficients  (gains). 

3.1  Primary  and  secondary  immune  response  with  the  full  recovery  outcome 

This  outcome  results  in  the  elimination  of  the  entire  population  of  the  antigen  cells  and  is  ex¬ 
pected  when  the  organism's  resources  are  sufficient  for  supporting  the  necessary  rate  of  multiplication 
of  the  immune  cells.  After  the  initial  infection,  the  antigen  cells  multiply  undetected  by  the  immune 
system.  This  period  is  referred  to  as  the  incubation  period  of  the  disease.  The  length  of  this  period  can 
vary  as  antigen  may  lie  dormant  waiting  for  some  “trigger  event”  to  awaken  it.  Once  detected,  there  is 
an  additional  period  of  time  during  which  the  immune  cells  and  antigen  multiply  without  significant 
interaction:  at  the  beginning  stages  of  the  antigen  attack  the  immune  system  concentrates  its  efforts  on 
creating  appropriate  cells  to  respond  to  the  newly  discovered  infection.  When  the  concentration  of 
antigen  reaches  some  level,  the  second  phase  of  the  immune  response,  the  growth  phase,  begins  with 
the  occurrence  of  the  antibodies  in  the  blood  whose  concentration  increases  over  a  several  day  period 
to  the  highest  possible  level.  This  is  the  most  active  phase  of  the  immune  response  to  an  antigen.  At 
this  phase,  the  concentration  of  antigen  cells  begins  to  decrease  as  a  result  of  the  annihilating  by  im¬ 
mune  cells.  In  addition,  the  growth  of  the  concentration  of  immune  cells  slows  the  rate  of  multiplica¬ 
tion  of  the  antigen  cells  that  ultimately  results  in  the  elimination  of  antigen. 

After  the  population  of  antigen  is  nearly  suppressed,  the  final  phase  of  the  immune  response  be¬ 
gins.  This  phase  is  referred  to  as  the  attenuation  of  the  immune  response.  It  ends  with  the  residual 
level  of  specialized  immune  cells  being  much  higher  that  prior  to  the  antigen  attack  resulting  in  the 
high  (acquired)  immunity  of  the  organism  to  this  particular  antigen. 

During  all  three  phases  of  the  primary  immune  response,  populations  of  antigen  and  protective 
cells  are  consuming  resources  of  the  organism  causing  their  level  to  decrease,  especially  during  the 
period  of  the  greatest  concentration  of  antigen  and  immune  cells.  It  important  that  the  resource  level 
does  not  become  the  factor  limiting  the  multiplication  rate  of  the  immune  cells  that  becomes  the  con¬ 
dition  for  the  full  recovery  outcome. 

The  secondary  immune  response  occurs  with  a  repeated  infection  of  an  organism  by  the  same  an¬ 
tigen.  Then  due  to  high  initial  concentration  of  the  specialized  immune  cells  (high  immunity)  the  anti¬ 
gen  is  detected  virtually  immediately  and  all  stages  of  the  immune  response  take  place  very  fast  with 
very  little  impact  on  the  resources  of  the  organism. 

The  simulation  analysis  results  illustrating  the  full  recovery  outcome  of  the  immune  response  are 
shown  below. 


Figure  2  -  Primary  and  secondary  immune  responses  with  full  recovery. 
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3.2  Failure  of  the  immune  response:  lethality  or  chronic  illness 

A  severe  infection  in  combination  with  low  initial  immunity  and  insufficient  immune  response 
results  in  lethality  or  chronic  illness.  This  case  exhibits  very  late  immune  response  or  aggressive 
growth  of  antigen  leading  to  high  antigen  concentration  consuming  most  of  the  resources  of  the  organ¬ 
ism  thus  causing  significant  pathological  changes  in  an  organism  and  consequent  failure  to  sustain  or 
intensify  the  immune  response.  In  either  case,  the  multiplication  rate  of  the  specialized  immune  cells 
becomes  insufficient  for  the  suppression  of  antigen. 

The  simulation  study  conducted  on  the  preliminary  model  of  the  immune  response  [1]  facilitates 
convincing  visualization  of  the  complex  phenomena  of  the  immune  response  (see  below).  It  could  be 
seen  that  in  the  first  case  the  lethality  is  caused  by  a  high  volume  of  the  antigen  introduced  in  the  or¬ 
ganism,  and  in  the  second  case  by  low  resource  level  of  the  organism  in  combination  with  low  initial 
immunity.  It  should  be  noted  that  the  moment  of  death  is  recognized  as  the  instance  when  the  resource 
level  of  the  organism  becomes  equal  to  zero.  Note  the  graduate  decline  of  the  antigen  after  the  death 
of  the  host. 


Figure  3  -  Immune  responses  resulting  in  lethality. 


The  chronic  illness  outcome  of  an  immune  response  could  be  also  easily  modeled  and  visualized 
using  the  existing  model  as  a  situation  when  the  rate  of  multiplication  of  the  antigen  and  immune  cells 
and  the  restoration  of  the  resources  of  the  organism  reach  equilibrium.  This  situation  is  well  known  in 
immunology  and  medicine. 

It  should  be  emphasized  that  three  major  components  of  the  immune  response,  the  antigen 
growth,  the  growth  of  the  immune  cells,  and  the  dynamics  of  the  organism  resources  for  an  obvious 
closed-loop  chain  of  transformations  that  constitutes  a  highly  nonlinear,  time-dependent,  multivariable 
negative  feedback  system  that  does  confirm  to  advanced  analysis  and  synthesis  theory  developed  in 
modern  controls. 

The  refinement  of  the  presented  model  and  detailed  analysis  of  specific  situations  known  in 
modern  immunology  are  being  conducted.  However,  the  described  model  cannot  be  fully  exploited  in 
immunology.  It  is  difficult  to  assign  values  to  the  various  parameters  and  to  adjust  the  responses. 
Many  of  the  parameters  are  locked  in  the  complexity  of  the  immune  system  and  parameters  are  simple 
fundamentals  of  nature.  In  a  system  of  computer  networks,  at  any  scale,  each  parameter  can  be  esti¬ 
mated.  Simulations  would  provide  network  planners  with  an  accurate  estimate  on  how  to  harden  net¬ 
works  and  services.  Furthermore,  unlike  a  biological  system,  the  response  can  be  tuned  to  provide  the 
desired  outcome. 
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4  Control  of  the  immune  response 

The  resultant  mathematical  model  of  the  immune  response  facilitates  the  understanding  and  nu¬ 
merical  simulation  of  major  interactions  between  the  components  of  the  immune  system  and  the  in¬ 
truding  antigen.  Subjected  to  analytical  techniques  offered  by  modern  control  theory  and  numerical 
analysis,  this  model  enables  us  to  establish  the  conditions  for  three  possible  outcomes  of  such  interac¬ 
tion,  frill  recovery,  chronic  infection,  and  lethality,  and  to  formulate  a  control  law  “enforcing”  the  full 
recovery  outcome.  The  control  law  developed  for  the  closed-loop  system  represented  by  the  model  is 
visualized  as  a  mechanism  capable  of  modifying  the  properties  of  the  underlying  biological  phenom¬ 
ena  in  order  to  assure  the  full  recovery  outcome.  It  could  be  seen  that  the  full  recovery  outcome  can  be 
assured  by 

•  high  intial  immunity  (i.e.  the  enhanced  ability  to  detect  the  intruding  antigen), 

•  high  rate  of  multiplication  of  the  specialized  immune  cells,  and 

•  maintaining  the  resource  level  of  the  organism  necessary  to  sustain  the  high  rate  of  multiplication 
of  the  immune  sells.  Since  these  characteristics  are  defined  by  the  appropriate  numerical  values  of 
the  parameters  of  the  mathematical  model,  the  control  law  could  be  expressed  by  the  definition  of 
the  respective  model  parameters  as  functions  of  the  current  level  of  the  antigen  concentration. 
Unfortunately,  this  control  law  implies  the  modification  of  major  biological  mechanisms  and  as 
such  cannot  be  recommended  to  a  physician  and  can  be  applied  only  to  the  simulation  model  of 
the  immune  response. 

However,  the  main  value  of  this  model  justifying  the  effort  of  its  development  is  that  it  provides 
a  description  of  a  highly  successful  active  response  of  a  complex  system  utilizing  a  very  large  number 
of  semi-autonomous  agents.  Consequently,  describing  defenses  of  a  computer  network  against  infor¬ 
mation  attack  in  terms  of  this  model  provides  the  means  for  the  analysis  of  this  complex  process  and 
allows  for  the  adoption  of  the  established  control  law  leading  to  the  only  desirable  outcome,  the  full 
recovery.  Unlike  the  immune  system,  characteristics  of  a  man-made  computer  network  are  very  likely 
to  be  adequately  represented  by  the  model  parameters. 

5  Anatomy  of  an  information  attack  on  a  computer  network.  A  recent  example 

The  following  chronology  of  events,  describing  one  of  the  recent  internationally  known  informa¬ 
tion  attacks,  is  presented  to  emphasize  its  similarity  to  the  chain  of  events  observed  in  the  immune 
system  defending  the  biological  organism  against  antigen. 

In  August  and  September  of  2003,  the  W32/Blaster  worm  and  its  variants  targeted  computer  sys¬ 
tems  running  various  Microsoft  Windows  operating  systems.  Before  the  onslaught,  there  came  plenty 
of  warnings  with  recommended  actions  for  system  administrators  and  computer  owners  to  prevent 
potential  infection  from  a  yet  unknown  (and  non-existent)  assailant.  On  July  16,  2003,  Microsoft  re¬ 
leased  a  security  bulletin  (MS03-026)  with  a  critical  severity  rating  and  a  software  patch  to  update 
affected  systems.  According  to  Microsoft,  the  security  hole  would  allow  a  remote  potential  assailant  to 
“run  code  of  attacker’s  choice.” 

On  July  17,  2003,  many  news  outlets  covered  the  newly  discovered  vulnerability  as  the  first  dis¬ 
covered  flaw  in  the  Windows  Server  2003  platform  and  indicated  that  previous  versions  of  the  operat¬ 
ing  system  were  also  affected.  Microsoft  indicated  that  this  security  hole  would  allow  for  hackers  to 
seize  control  of  the  target  computer,  steal  data,  damage  files,  or  potentially  eavesdrop  on  communica¬ 
tions  [Fox  News  July  17,  http://www.foxnews.com/story/0,2933,92212,00.html  -  “Microsoft  Admits 
Flaw  in  Windows  Software”].  People  running  the  installed  operating  systems  were  urged  to  install  the 
software  patch  to  correct  the  problem. 

August  11,  2003  was  when  the  first  attack  from  the  W32/Blaster  worm  was  detected. 
CERT,  a  well  established  center  for  reporting  software  vulnerabilities  and  virus/worm 
related  incidents,  issued  advisory  CA-2003-20  detailing  the  discovery,  but  offered  little  advice 
on  how  to  eliminate  infection  or  prevent  infection  on  non-patched  systems.  Headlines  followed 
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with  Fox  News  reporting  “Internet  Attack  Disables  Thousands  of  Computers”  on  August  13  and  the 
Department  of  Homeland  Security  issuing  an  Internet  worm  advisory  on  August  14 
[http://www.dhs.gov/interweb/assetlibrary/Blaster_Worm_Advisory.PDF].  Within  three  days  of  the 
initial  detection,  the  major  anti-virus  companies  issued  updates  to  their  virus  detection  software  to 
detect  Blaster,  CERT,  Microsoft,  and  the  Department  of  Homeland  Security  had  listed  methods  and 
techniques  to  prevent  infection  or  to  repair  a  compromised  system,  and  over  188,000  computer  sys¬ 
tems  worldwide  were  infected  [Network  World  Fusion  http://www.nwfusion.com/news/2003/ 
0812blastinfect.html  -  “Update:  Blaster  worm  infections  spreading  rapidly”].  Even  though  the  vulner¬ 
ability  was  known  for  approximately  a  month  before  the  actual  infection,  severe  damage  occurred. 
High  profde  users,  such  as  the  Maryland  Department  of  Motor  Vehicles  and  the  U.S.  State  Depart¬ 
ment,  were  among  its  victims.  Soon  after  the  release  of  Blaster,  the  mutants,  using  similar  means  for 
infection,  began  to  propagate. 

The  Blaster  worm  infects  a  host  by  exploiting  a  buffer  overrun  in  Microsoft’s  DCOM  RPC  ser¬ 
vice.  A  carefully  crafted  packet  is  sent  to  a  host  using  TCP  port  139.  This  packet  results  in  a  buffer 
overflow  that  causes  code  transferred  through  this  connection  to  begin  executing.  Upon  execution,  a 
copy  of  Blaster  is  obtained  from  the  infecting  host  and  is  installed  on  the  newly  infected  machine.  At 
this  point,  the  infected  host  executes  Blaster  and  begins  to  infect  other  hosts  using  the  same  technique. 
Part  of  the  payload  of  the  worm  is  a  TCP  SYN  flood  against  the  very  servers  at  Microsoft  that  distrib¬ 
ute  the  needed  software  patch  to  permanently  immunize  a  system  from  Blaster. 

Before  the  assault,  except  for  the  systems  that  had  received  the  corrective  patch  or  were  behind 
properly  configured  firewalls  or  were  naturally  immune  to  Blaster,  there  was  no  mechanism  to  detect 
an  attempt  to  infect  any  given  target  machine.  Detection  of  the  attack  only  occurred  after  infection  by 
the  computer  operator  and  only  after  the  new  host  machine  spread  the  infection  to  a  number  of  other 
hosts.  In  other  words,  the  initial  concentration  of  immune  detectors  was  quite  small.  As  more  ma¬ 
chines  became  infected,  the  concentration  of  antigen  increased.  This  continued  until  computer  opera¬ 
tors  noticed  unusual  activity,  reported  it  and  the  response  began.  This  is  referred  to  as  the  threshold  of 
detection. 

As  Blaster  spread,  available  resources  were  consumed.  Ultimately,  these  resources  were  unin¬ 
fected  vulnerable  hosts,  bandwidth  to  the  Microsoft  update  servers,  bandwidth  of  compromised  ma¬ 
chines  and  the  number  of  operators  available  to  respond  to  the  infected  machines.  Furthermore,  al¬ 
ready  infected  machines  became  victims  of  Denial  of  Service  (DoS)  attacks  caused  by  future  attempts 
to  infect.  These  machines  typically  stopped  responding  or  forcibly  reboot. 

The  response  began  with  organizations  releasing  information  about  the  new  worm  and  methods 
to  prevent  infection.  Antivirus  manufacturers  released  updates  to  their  definition  files  that  would  de¬ 
tect  and  stop  Blaster  from  infecting  a  vulnerable  host  or  prevent  a  host  from  infecting  future  machines, 
however,  the  “protected”  machine  would  still  hang  or  reboot  after  an  unsuccessful  attempt  at  infec¬ 
tion,  preventing  further  legitimate  use  of  the  system.  The  installation  of  the  updated  definition  files 
ultimately  rested  in  a  valid  subscription  to  the  definition  files  or  a  specific  action  on  behalf  of  a  com¬ 
puter  operator.  Furthermore,  Microsoft  released  information  on  how  to  prevent  infection  of  an  un¬ 
patched  host.  The  consequence  of  the  prevention  measures  was  that  some  heavily  used  remote  ser¬ 
vices  would  become  crippled. 

With  each  newly  developed  or  implemented  defense  technique,  the  effective  concentration  of 
fighter  cells  increased.  The  cost  of  the  response  included  both  manpower  and  bandwidth.  Each  in¬ 
fected  machine  required  an  operator  to  physically  recover  it.  The  recovery  process  involved  obtaining 
the  patch  from  Microsoft,  requiring  bandwidth,  and  a  period  of  time  where  the  machine,  while  obtain¬ 
ing  and  installing  the  patch  didn’t  malfunction  as  a  result  of  another  attack. 

Within  a  few  weeks  of  the  first  infection,  hundreds  of  thousands  of  machines  were  affected.  The 
response  took  several  days,  during  which  mutants  of  Blaster  began  circulating.  Many  machines  be¬ 
came  permanently  immune  during  this  period,  with  the  proper  software  patches  installed.  However, 
many  machines  existed  in  “safe”  environments,  out  of  the  reach  of  Blaster,  until  some  event  in  the 
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future  re-exposes  them  to  risk.  As  an  example,  one  of  the  responses  to  the  worm  was  to  firewall  off 
the  network  services  that  Blaster  exploited.  It  can  be  realized  that  these  are  only  temporary,  and  in  the 
future,  the  firewall  protection  can  be  eliminated.  This  slow  denigration  of  defenses  is  one  of  the  com¬ 
ponents  of  the  natural  aging  of  the  computer  network. 

The  primary  reason  that  Blaster  was  able  to  perform  as  much  damage  as  it  did  is  a  direct  result  of 
a  long  delay  period  between  the  initial  infection  and  the  response.  A  large  number  of  machines  be¬ 
came  infected  consuming  a  large  quantity  of  resources  that  could  have  otherwise  gone  into  fighting 
off  the  worm.  This  results  from  a  primarily  human  detection  mechanism  and  a  human  protection 
mechanism.  After  all,  if  all  of  the  systems  were  inoculated  (with  the  software  patch),  there  would  not 
have  been  an  infection.  Or,  if  an  alternative  mechanism  could  have  challenged  the  initial  infection 
similar  to  ones  proposed  in  [5]  and  [8],  this  delay  period  could  have  been  seriously  reduced. 

6  The  computer  network  considerations 

The  parameters  obtained  for  the  model  of  the  immune  system  can  be  extended  to  computer  sys¬ 
tems  and  networks  of  computer  systems  to  model  the  effects  of  various  attack  mechanisms.  The  prime 
difference,  however,  between  a  computer  network  and  a  living  organism  is  that  each  of  these  parame¬ 
ters  needs  to  be  established  for  a  particular  attack  mechanism  and  a  specific  service  or  group  of  ser¬ 
vices.  The  mechanisms  of  immune  responses  described  by  the  immune  model  are  relatively  uniform, 
with  many  of  the  same  cellular  groups  performing  common  functions.  Furthermore,  resource  avail¬ 
ability  is  relatively  uniform  for  any  given  attacker  and  any  given  response.  For  consistency,  extension 
of  a  biological  immune  response  model  to  a  specific  information  attack  on  a  computer  network  will 
require  a  specific  set  of  parameters. 

The  level  of  available  resources  within  a  computer  network  can  be  comprised  of  many  different 
elements  and  referred  to  as  the  throughput  of  the  computer  network.  This  is  an  aggregate  parameter, 
composed  of  at  least  one  and  potentially  many  parameters.  Within  a  computer  network,  there  are  a 
number  of  components  that  can  be  consumed  by  both  that  attacker  and  the  response  mechanism.  Ex¬ 
amples  of  these  components  are  processing  capability  of  the  various  networking  components,  band¬ 
width,  queue  depths,  machine  and  process  throughput  and  latency,  etc. 

A  simple  example  is  a  TCP/IP  SYN  flood  attack,  which  is  a  form  of  denial  of  service  (DoS)  at¬ 
tack.  The  point  of  the  assault  is  to  render  the  server  attached  to  the  network  offline.  This  is  accom¬ 
plished  by  filling  the  half-open  TCP  connection  queue  with  phony  connection  requests.  The  important 
components  of  the  network  resources  are  the  TCP  connection  queue  depth  and  CPU  time  required  to 
analyze  each  connection  to  verify  authenticity  of  the  host  attempting  the  connection.  A  more  compli¬ 
cated  example  is  an  Internet  worm,  the  likes  of  Code  Red  or  W32. Blaster,  which,  through  their  repli¬ 
cation  and  subsequent  infection  disable  host  after  host.  In  this  case,  the  required  resources  is  com¬ 
posed  of  valid  “uninfected”  hosts,  human  resources  available  to  apply  the  appropriate  patches,  net¬ 
work  throughput  for  the  spread  of  infection,  and  time  to  apply  the  appropriate  fix  before  the  host  com¬ 
puter  is  disabled. 

The  relative  concentration  of  detector  cells  and  responders  for  the  attack  mechanism  can  be  rep¬ 
resented  by  the  ratio  of  computer  operators  to  the  number  of  machines  on  a  network  with  properly 
configured  and  updated  anti-virus  software  to  a  complex  mechanism  analyzing  every  packet  ex¬ 
changed  on  a  network.  As  in  the  biological  immune  system,  many  of  the  detection  mechanisms  in  the 
computing  world  are  forms  of  signature  detection.  As  in  a  biological  system,  the  detectors  are  free  to 
roam  and  detection  occurs  when  the  detector  happens  upon  an  antigen,  to  reduce  overhead,  network 
packets  may  be  sampled  or  only  checked  against  a  specific  signature  and  allowed  to  pass.  In  this  case, 
the  detector  concentration  can  simply  be  the  number  of  signatures  within  a  large  set  applied  to  each 
packet  at  a  specific  checkpoint. 

The  concentration  of  the  antigen  represents,  in  computer  terms,  the  frequency  or  depth  of  the  at¬ 
tack.  As  in  the  biological  immune  system,  this  is  an  attack  specific  parameter.  This  can  be  the  number 
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of  machines  infected  with  a  computer  vims,  the  number  of  half  open  TCP/IP  SYN  requests  per  sec¬ 
ond,  level  of  bandwidth  consumption  by  malicious  activity,  number  of  e-mail  messages  processed  per 
second,  etc. 

In  an  immune  system,  there  is  a  parameter  that  describes  the  threshold  of  detection,  which  repre¬ 
sents  the  concentration  of  antigen  at  which  detection  occurs.  This  parameter  is  inversely  proportional 
detector  concentration.  For  example,  if  a  vims  or  worm  attacks  and  is  previously  unknown,  at  a  mini¬ 
mum,  it  is  simply  related  to  the  number  of  trained  computer  operators  which  directly  observe  the  at¬ 
tack. 

The  coefficients  of  an  organism's  recovery  rate  represent  the  restoration  of  resources  as  a  result 
of  immune  activity  and  due  to  normal  recovery.  There  is  no  simple  analog  to  this  parameter  in  a  com¬ 
puting  network.  This  can  be  viewed  as  a  complex  interaction  of  computer  administrators  ensuring 
clean  and  well-protected  systems  along  with  properly  sized  and  maintained  network  connections. 

The  ageing  of  the  immune  memory’  ultimately  relates  to  the  human  factor  of  the  network.  At  any 
given  point  in  time,  a  computer  system  may  be  considered  well  protected,  however,  in  the  passage  of 
time,  various  exploits  in  installed  software  are  uncovered,  holes  in  networking  protocols  are  exposed 
and  new  viruses  are  developed.  Unless  the  network  is  continuously  undergoing  updates,  these  weak¬ 
nesses  accumulate  until  some  later  event  triggers  an  update.  This  phenomenon  was  demonstrated  by 
the  heavily  publicized  attack  from  the  W32. Blaster  worm.  A  patch,  which  repaired  a  previously  dis¬ 
covered  software  deficiency,  was  available  a  month  before  the  worm  infected  its  first  host. 

During  an  attack  and  the  subsequent  immune  response,  the  concentration  of  antigen  undergoes 
cascade  increase.  Only  after  detection  does  the  immune  response  begin.  At  this  point  systems  adminis¬ 
trators  begin  the  first  portion  of  the  response,  isolating  infected  machines,  reinforcing  existing  defense 
mechanisms,  isolation  of  clean  networks  to  preserve  integrity,  installation  of  detection  and  repair 
software  and  infected  systems  recovery.  Once  mobilized,  the  response  also  undergoes  cascade  in¬ 
crease  and  continues  until  all  affected  systems  are  recovered  and  computer  network  systems  perform¬ 
ance  is  recovered. 

It  can  be  argued  that  in  a  computer  network,  ultimately,  resources  to  repair  and  restore  a  network 
system  are  unlimited.  Money  and  manpower  are  the  prime  resources  and  in  the  end  will  always  suc¬ 
ceed.  Therefore,  death  of  the  network  does  not  happen  in  the  same  sense  as  a  biological  organism.  In  a 
biological  organism,  when  death  occurs,  it  is  final.  In  computing  systems,  true  death  is  only  the  per¬ 
manent  loss  of  information.  However,  serious  disruptions  in  computing  services  in  high  demand  time- 
sensitive  applications  can  and  do  cause  loss  of  equipment,  valuable  resources  and  even  human  lives. 

Knowing  how  to  relate  the  parameters  of  a  computer  network  to  the  biological  immune  system 
allow  for  modeling  of  various  attack,  detection  of  bottlenecks  and  assessment  of  vulnerabilities  of  the 
computer  network.  Furthermore,  deficiencies  in  current  network  defenses  can  also  be  identified. 

The  control  law  established  for  the  model  of  the  immune  response  could  be  reformulated  in 
terms  of  parameters  of  the  computer  network  and  implemented  in  automatic  regime  and/or  through  the 
actions  of  the  network  manager,  providing  a  numerically  justified  basis  for  the  reconfiguration  of  the 
network  subjected  to  the  information  attack. 
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Abstract 

For  the  solution  of  a  common  problem  "synthesis-type"  we  shall  consider  actually  the  task  of  the 
type  of  complex  technical  systems  (CTCs),  when  the  set  of  CTC  alternative  types  with  known 
characteristics  of  the  external  layout  is  preset,  and  it  is  required  to  generate  from  them  rationally  a 
park  which  is  capable  to  execute  the  preset  combination  of  target  tasks.  Such  task  arises  always 
during  the  solution  of  the  synthesis  CTC  common  problem  on  one  of  the  stages  (steps)  of  the  in- 
house  iterative  cycle,  and  frequently  in  independent  practical  cases,  when  it  is  required  to  give 
recommendations  on  the  expediency  of  developing  a  new  CTC  type,  proposed  for  creation,  or  on 
continuation  of  manufacture  and  operation  of  CTC  already  in  operation.  The  methods  of  solving 
the  task  of  type  are  proposed. 

1  EIocTaiioBKa  3aflaHH 

Rim  penieffliJt  o6iqeH  npo6jieMBi  "cHHTe3-THna>K"  [1]  paccMOTpiiM  co6cTBeHHO  3a^aHy  Tiinajica 
cjiodkhbix  tcxiih'icckhx  CHCTeM  (CTC),  Koryia  sa/iair  Ha6op  ari/rcpiiaTHBiiBix  Ti-inon  CTC  c  H3BecT- 
HBIMH  o6jIHKOBBIMH  XapaKTepilCTHKaMH  H  TpCOyCTCSt  H3  HHX  C(J)OpMHpOBaTB  paqHOHajIBHBIM  o6pa30M 
napx,  cnoco6HBiH  bbihojihhtb  iaqaimyio  coBOKynnocTB  iictcbbix  japan  S .  Oicbhtiio,  hto  MHO>Ke- 
ctbo  5  tojdkho  nocTynaTt  Ha  bxoh  motcth  c  6onee  bbicokhx  HepapxunccKHX  ypoBHen,  HanpHMep, 
Him  CTC,  icaic  pe3yni>TaT  m ot ct it p o b a n h a  (b  tom  uhctc  h  TBpiicTiinccKoro)  oncpamiH  HcnonB30Ba- 
hhji  3thx  CHCTeM,  h  MOVKCT  ko p p c kt h po BaTBCH  3aKa3HHKOM  no  pe3yiiBTaTaM  penieHiM  japan  n  "ciih- 
Te3-THna>K". 

Bi>l6op  Kp HT CpitH  OnTHMajIBHOCTH  npC.TCT3B.THCT  C060H  C 3 M  O  C  TO  H  T  C  T  B 1 1 V 1 0  npOOTCMy,  KaK  H3- 
BecTHO,  HenoTTaiomyiocH  (jtopMajiH3auHH.  Chokhbhihcch  b  Teopnii  chctcmhoto  aHanH3a  h  HCCJiepo- 
b3hhh  onepannii  o6mne  no.TxoTBi  k  stoh  npoo.Tcvtc  puKTyioT  cpc.Tn  hcmhothx  oonjaTCTBiiBix  Tpe6o- 
B3HHH  K  KpHTepHK)  Tpe6oBaHHe  T0CT3T0HH0  nOJIHOTO  (jtOpMajIBHOTO  OTpa>KeHHJI  CyiqeCTBeHHBIX  CBJI- 
3CH  OnTHMH3Hpy eMOH  CHCTCMBI  C  CHCTCM3MH  OOTCC  BBICOKOTO  HCpapXHHCCKOTO  ypOBHJI.  Ha  3T0M 
ypoBHe  onpc.TC.THioTCH  iictcbbic  3apann  MHO)KecTBa  S  .  B  cboio  oncpcpB,  onTUMHinpycvtaH  cncTeMa 
OTOOpaVKaCTCH  B  MOTC-TH  BepXHCTO  HCpapXH'ICCKOrO  ypOBHJI  pH.TOM  napaMCTpOB,  KOTOptie  H  POT'/KIIBI, 
no  cymecTBy,  jienB  b  ocHOBy  npn  (jtopMHpoBaHHH  KpHTepiM  OnTHMajIBHOCTH . 

J^JIfL  KOHKpeTHBIX  HCCTCpOBailHH  no  O  n  T  H  Ma.T  BUG  MY  CHHTC3y  CTC  B  KaUCCTBC  KpHTepiM  OnTH¬ 
MajIBHOCTH  M05KH0  p C K O \f C II T O B a T B  HCnOTBBOBaillTC  CTOHMOCTH  CE  nOTpe6HOTO  napKa  CTC,  POOH- 
BaacB  ee  MHHUMyMa  npn  ycJioBHH  BBinoTiicnnH  Been  japan  noil  coBOKynHOCTH  S(t)  iictcbbix  japan 
napKa 

(!)  CE=ZC£t->min  npn  S(t)>S\t), 

k 

rpe  S  ( t )  -  3a,TannaH  coBOKynHOCTB  iictcbbix  japan,  pemaeMBix  napKOM  CTC; 
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Nk(t) 

=  IQ,  it,Nk)  +  Cko  (0  +  CK  (t,Nk,t3)  +  (t,Nky, 

i= 1 

Ck  (t,Nk)  -ctohmoctb  i  -oro  oopaana  CTC  k  -ro  Tuna  npn  nponiBoncTBC  ceprni  pa3MepoM  Nk  ; 
Nk  -cyMMapHoe  hhcjio  CTC  k  -ro  Tima  (Bcero  TimoB  K  ),  bxohsiiuhx  b  napx; 

Ck  (0  -aaTpaTBi  Ha  pa3pa6oTKy  (HHOKP)  CTC  k  -ro  Tima; 

Ck  (t.  Nk,t3)  -aaTpaTBi  Ha  jxcnnyaTaimio  napKa  Nk  CTC  k  -ro  Tima  b  tchciihc  BpcMCim  t3; 
CK  (t,  Nk )  -saTpaTU  Ha  xanHTantHoe  CTpoiiTentcTBO. 

Echh  onpcneneno  MHoacecTBO  hchcbbix  aa/ian,  peinaeviBix  CTC  k  -ro  Tima 

K 

sk(t)  =  {nJt  ( t,I,r ),  j e  J,  0 <1  <L,  0  <r<T}  TaKoe,  hto  UiVa-(0  =  s’(0 ,  to  noTpe6Hoe  jxjw.  hx 

k= 1 

BBinonHeHiui  cyMMapHoe  hhcho  Nk  CTC  mtokho,  ohcbhtiiio  onnomaHiio,  onpcncniiTB,  iiiaa  Texmi- 

necKHe  bo3mo>khocth  xaacnoii  CTC,  onpenenaeMbie  ee  o6hhkobbimh  XapaKTepHCTHKaMH. 

Pacnonaraa  im(|)op\ianHCH  o  hchcbbix  aa/ianax.  bobmovkiibix  ajiBTcpnaTiiBax  CTC,  Moamo  npn- 
CTymiTB  k  pemeHHio  3anaHH  onpc/icncimyi  paimoiiajiBiioro  Timaaca  CTC.  Ilpn  stom  Bee  B03Hiixaio- 
iruic  CHTyaijHH  MoryT  obitb  otiiccchbi  k  oniioii  H3  cnc/iyioinnx  TimoBtix  Ba/ian. 

/  .  CmamimecKiiH  tudunu  muna.vca  (Bee  p a c c m a t p h b a c m b i c  bchhhhhbi  He  laBiicsiT  ot  BpeMe- 
hh  t ):  3 ana ii  cyviviapiiBiH  o6i>eM  hchcbbix  3anan  S  ,  KOTopuii  aonaceH  obitb  pemeH  (|)op\mpyc\fBi\( 
napKOM  CTC  b  xo,tc  puna  TimoBtix  oncpamiii.  3anaii  Ha6op  anBTcpiiaTHBiiBix  BapnaHTOB  CTC  X , 
npiI'ICM  TeXHHHeCKHe,  3(|h|)CKTHBIIOCTIIBIC  H  3XOIIOMHHCCKHC  XapaKTepHCTHKH  3THX  CTC  H3BCCTHBI. 

Hcooxohhmo  onpcncniiTB  pamionanBiiBiii  cocTaB  napxa  CTC,  o6ecneHHBaioiHHH  BBinonncnnc 
ianaiiiioro  o6i>eMa  hchcbbix  ia/ian  npn  MimuManBiiBix  cyMMapHBix  3aTpaTax  Ha  pa3pa6oTKy,  cepim- 
Hoe  npoH3BoncTBO  h  nxcnnyaTannio  b  TeHeHiie  npiiHJiToro  HHTepBana  nnanupoBaiiHH  At  (hhh  b  Te- 
HeHiie  noHHoro  acH3HeHHoro  mixna  CTC)  Bcex  Bxonsnnux  b  napx  CTC. 

II .  CmamunecKan  tadava  muna.vca  c  ntiMHtnbio:  B  otjihhhc  ot  3a/iaHH  /  ,  pic  Bee  CTC  chh- 

TaiOTCH  BIIOBB  p  33pa  OaTBI  B  a  CM  BI M II ,  3.TCCB  npCnnOHaraCTCH,  HTO  K  MOMeHTy  (|)OpMIipOBailH5I  pamio- 
HajiBHoro  napxa  b  TKcnnyaTannn  hmcctch  Ha6op  Y  CTC  CTapiax  TimoB,  npoiriBoncTBO  xoToptix 
yace  npeKpameHo  hjih  eme  npononacaeTes.  B  cootbctctbhh  c  sthm  npn  bbihhchciih h  xpuTcpnanBiioH 
(JiyHKijHH  (cyviNiapiiBix  3aTpaT)  ana  sthx  CTC  ymiTtiBaioTCJi  tohbxo  laTpaTBi  Ha  nxcnnyaTamiio  h 
cepniiHoe  npoH3BoncTBo  (ecira  oho  npoHonacaeTca). 

III .  Jl u n cim u v ecKUfi  sadava  muna.vca:  FIpcncTaBnacT  co6oh  nnnaMiiHccKHii  (bo  Bpcvicnn  nna- 
HiipyeMoro  nepnona)  aHajior  sana'iii  II .  IIocTaHOBKa  aa/iano  III  noMHMO  hhcto  (|)opvianBnoro  BBe- 
ncimsi  hbhoh  33BHCHMOCTH  ot  BpeMeHH  Bcex  bchhhhh,  Bxo.THiiiiix  b  onucaniic  3anaHH,  03HanaeT  ne- 
pcxo.i  ot  iana'iii  MHoronapaMeTpiiHecKOH  onTHMiiiaium  k  HeKJiaccHHecKOH  BapHaimoinioii  aananc  h 
Tpe6yeT  yica3aHHJi  iianana  aKTHBHoro  Hcnom>30BaHHJi  CTC  (T.e.  t0  -  momcht  n c p c t|) o p m h po b a i i h si 
napxa  CTC)  [1].  PaccMOTpiiM  n ocnc/io naTcn b i i o  mcto.tbi  pciiicimsi  c (|)o p viya upo b a 1 1 1 1 bix  ianan. 

2  PemeHHe  3aaa*i 

2.1  Meio.i  pemeHHH  ci  ai  HiecKoii  ia,iaim  Tanaata  (ia,iaiia  I) 

Kax  H3BecTHO,  ynaniiBiii  BBioop  chhiihii  HiMcpciiHsi  naa  napaMeTpoB  vioncnii  movxct  cymecT- 
BeHHo  ynpocTHTB  pcmciiHC  iananii.  B  'iacTiiocTii.  oKaiBiBacTcn  ynooiiBiM  h  b  6om>mHHCTBe  cay'iacB 
B03M05XHBIM  HiMCpHTB  napX  CTC  H  B03H0)XeHHBIH  Ha  Hero  o6l>eM  IICHCBBIX  3anaH  B  O.TIIHX  II  Tex  ace 
cniiiiHiiax.  3to  noiBOHHCT  npiiBecTH  3anany  /  x  CTaimapTiioM  Biiny  sananii  MaTeMaTimecxoro  npo- 
rpaMMHpOBaHHH  C  HHIIcii IIBIMH  OrpaHHHeHHJIMH.  B  KaHGCTBC  T3XHX  C.Timim  H3MepeHHJI  MO)XHO  BBI- 
opaTB,  HanpiiMep,  SKBiiBanciiTiiBic  STanomiBic  CTC  [2].  Jinn  xaacnon  iicjicboh  aana'iii  MoaceT  6bitb 
onpcncnciio  noTpe6Hoe  kohh'icctbo  CTC  namioro  Tima.  Ecira  paccvioTpcTB  cTaiinapTiiyio  TimoByio 
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aa/i any.  BbinoairacMyio  CTC,  to  mo>kho  ncpccaiiTaTb  noayacnnoc  noTpe6Hoe  KOJinnecTBO  b  Koairae- 
ctbo  CTC,  BtmonHHiomHx  MHHiiMajiBHo  iicaccooopambiii  o6i.eM  c  yicTOM  cooTBeTCTByiomux  no- 
Tcpb,  earn  pcmacTCH  KOHcjiJiHKTHaji  ia/iana.  Flo/ioonbiii  ncpccacT  mmojiseT  3anncaTb  cac/iyiomcc 

n  n  K 

ypaBHeHne  6anaHca:  Y  y  <  X  X  xy  >  THe  si  ~  KOJinnecTBO  no,n:ie)Kamnx  bbhiojihohhio  neaeBbix  3a- 

Z=1  /= 1 j= 1 

Kan  i  -ro  Tima  (Bcero  «  TirnoB  ueneBtix  3ajxan);  Xy  -KOJinnecTBO  CTC  j  -ro  Tima  (Bcero  K  thiiob 

CTC),  Bti/tenaeMBix  paa  pemeHini  neaeBbix  3a/jaH  i  -ro  Tima. 

06mee  ypaBHemie  oaaaiica  HBJiaeTca  cne^CTBiieM  'iacTiiux  oaaaiiciibix  ypaBiicnnii: 

(2)  y  <  !>,■,■,  i  g  1, n  . 

j= i 

B  KaHCCTBC  nepBoro  npn6nH>KeHHJi  k  mo, t can  Tima>Ka  CTC  ( 3a/iaaa  /  )  MO)KeT  6bitb  ct|)opMyaH- 
poBaHa  cne/iyiomaa  TpaHcnopTHaa  3ana*ia  jiHHeimoro  nporpaMMiipoBaHini: 

HaiiTH  BeKTop  x ,  /loCTaBaaioimiii  MHHHMyM  aimciinoii  (|)op\ic 

(3)  ZCjixy 

j= 1  1=1 

npn  orpaHHHeHHJix  (2)  h 

(4)  Xy  >0,  i  g  l,7i,  jsl,K, 


yc  C;  -cyMMapHtie  TaTpaTbi  Ha  pa3pa6oTKy,  npoiriBO/icTBO  h  TKcnayaTamiio  oaiioro  CTC  j  -ro 

Tima.  3Ta  aa/iana  smaacTca  BBipo>K,Tcnnoii.  nodconticy  b  Hen  OTcyTCTByioT  orpammennH  BH/ia 
n  _ 

<xy-  >0,  j  =  l,K ,  to  ecTt.  orpaHHHeHHfl  Ha  "cmkoctb  cKJia^oB",  h  HMeeT  oneBH^Hoe  peme- 
i= 1 


HHe:  xu  = 

y 


j  *  r 
j  =  r 


i  g  l,n,  j  g  1,  A'  ,  r,TC  c/mncTBcniibiii  hii/ickc  r  naxo/uiTca  H3  coothohichhh 


Cr  =  min  C  .  noayacimoc  pcmcinic  He  hbjitctct  TpiiBHajibHOH  pcKOMCiiTanncii  k o m n  a  c  kto  b  aT  i> 

je\,K  J 


napK  H3  e/mncTBennoro  nanooacc  /icmcBoro  Tima  CTC,  nocKoabKy  b  6ajiaHCHbix  ypaBiicimax  (2) 
iiCKOTopbic  Xy  TBaaioTca  TaBC/iOMO  iiyacBbiMH,  3to  iiia'iiiT.  'ito  CTC  cooTBeTCTByiomero  j  -ro  Tima 

He  b  cocTOHHHH  Bbirioannib  Ta/piay  i  -ro  Tima,  HanpiiMep,  b  cuay  nc/iocTaTO'inoii  moiiuiocth  cucTe- 
mbi.  rioay'icnnaa  cTpyKTypa  orrniMaabiioro  pcmcniia  iioiBoaacT  TaK>Ke  oueiiHTb  BoiMoacnocTb  H3- 
MeHeHHH  paniioiraabiioro  Timaaca  CTC  npn  BapnannH  ucacBbix  Baha'i.  Bbc/iciihc  («  + 1)  -oh  Ta/iani-p 
ohcbiitiio,  He  movkct  rioBac'ib  3a  co6oh  HCKJiioHeHHe  oanoro  H3  TimoB  CTC  H3  pannoHajibHoro  nap- 
Ka.  nPH  3tom  BKJiioHeHHe  in  -ro  Tima  CTC  b  pau,HOHajn>HbiH  napK  bo3mo>kho,  ccan  BbinoanacTca 
cooTHomeHiie  Cmxn+Xm  =  min  Ckxn+]k  <  C/Xn+]y  ,  ptc  1  -hii/ickc  TimoB  CTC,  y>Ke  BKaio'icniibix  b 


napK.  Anaaoni'ino  movktio  aanucaTb  ycaoBiie  BKaKi'icima  ( K  + 1)  -ro  Tima  CTC  b  paHee  a])op\mpo- 
BaHHBiii  paiTHOHajibHbiH  napx;  npn  stom  aoa’Aaio  BbinoanaTbca  xott  6bi  oano  H3  cacpyiomux  coot- 
HomeHim:  CKxK+]y  =  min  C  x  ,  l  t  ,  i  el,«  .  Mo/icab  (3)-(4)  npcacTaBaacT  TeM  He  MeHee  vio.Tcab 

rje\,K 

nepBoro  (ccan  He  nyacBoro)  npn6aH>Kcnna.  nocKoabKy  b  Heii  He  yniTbiBacToi  iulth'ihc  ohcbh/iiioh 
3aBHCHMOCTH  C ^{x  j) ,  ooycaoBacimoii  npoa  Bacilli  cm  3(]K[)CKTa  eepniiHOCTH  (3aBHCHMOCTH  3aTpaT  Ha 
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CTC  ot  pa3MepoB  ero  cepi-iimoro  npoH3BO/iCTBa).  CooTBCTCTByioipaa  3KcnaHKapiia  Mopean  (3)-(4) 
npHBO.iHT  k  caepyioipen  3aaane  ncauncHnoro  m aT c m a x h 'i cc ko ro  n p o rp a m m h  po  b  a  i  in  a : 

H3HTH  BeKTOp  X  ,  30CTaB3ai0iPHH  MHHHMyM  (JiyHKUHH 

(5)  Cs  =  £csr*,)=£c, (*,)£*<, 

j  i  j= i  j= i 

npn  orpaiiHHcniiax  (2),  (4). 

C(])Op\l\XTHpyCM  B  BH3C  JIGMM  HGCKOJIBKO  n0305KeHHH,  OnyCKaa  ,30 K a3 aT C3  BCT  B  H . 

JleMMa  1.  I],eaeBaa  cjjyHKpiia  (5)  Borayra  no  nepeMeHHBiM  x  ■  . 

Tenept  ncTpy/ino  BiipeTB,  hto  3aaana  (5)  OTHOCHTca  k  KJiaccy  3apan  cenapaOeaBHoro  nporpaM- 
Mnpo  Banna,  n  npn  ee  pcmcimn  MoaceT  6bitb  iicnoaB30BaHa  03 n a  H3  BBiHHcairreaBHBix  npopcayp  Me- 
Topa  3HnaMH'iccKoro  nporp  a  \i  m  h  po  b  a  1  in  a .  Ilpn  3tom  c  (j)  o  p  m  y  a  h  po  b  a  n  n  o  c  Hiiace  npepaoaceHHe  no- 
3BO35I0T  CymeCTBeHHO  COKpaTHTB  OOBCM  Heo6x03HMBIX  BBIHHCaeHIlH. 

JleMMa  2.  OnTHManBHoe  pemeHne  3apaHH  (5)  HMeeT  BH3 

(6)  *y={^  ]Vr  /Gl’"’  Jg1’K- 

^IpyrnMH  cnoBaMH,  HcnoaB30BaHiie  CTC  pa33HHHoro  Tuna  33a  pemeima  oanoii  h  toh  ace  peae- 
boh  3apaHH  Hepeaecoo6pa3HO.  JleMMa  2  oica3BiBaeTca  BecBMa  noae3HOH,  nocxoaBicy  OHa  aBaaeTca 
ocHOBamieM  paa  0TKa3a  ot  paccMOTpemia  CMemaHHBix  CTpaTernn  npn  HcnoaB30BaHHH  CTC  paa  pe- 
mcniia  oTpeaBHBix  33333.  Bbc3CM  caepyioipee  cnepnaaBHoe  ynopaaoHcimc  pcacBBix  3apan  CTC. 
EypeM  CHHTaTB,  hto  aacMCHTBi  vmovK'ecTBa  S  panacupoBaiiBi  no  CTeneHH  bo3mo>khocth  hx  BBinoa- 
Hernia  pa33HHHBiMH  CTC  ot  npocTBix  k  eaoacHBiM.  B  HacTHOCTH,  3apany,  noJiyniiBinyio  hii.tckc  i  =1, 
b  cocToaHun  BBinonHHTB  Bee  aaBTepHaTHBHBie  BapnaHTBi  CTC,  a  3apany,  nonynuBrnyio  unacKC  i  =  n  , 
T03BK0  HecKOJTBKO  naHooacc  caoacHBix  n  poporax  H3  paccMaTpHBaeMBix  THnoB  CTC.  BBeacnne  yno- 
paaoHcima  pcacBBix  japan  nopoacpaeT  n  eooTBeTCTByioipee  pa36neHne  TnnoB  CTC  Ha  n  KaaccoB. 
ripn  3tom  CTC,  npuHapneacanpie  i  -My  KJiaccy  (ohh  MoryT  6bitb  h  pa33HHHBix  TnnoB),  b  cocToanim 
peniaTB  aiooyio  j  -10  3apany  npn  j  <  i  n  He  b  cocToanim  cpeaaTB  sto  npn  /  >  i .  Kaic  caepyeT  113 
30K33aHH0H  3  CM  MB  I  2  B  papHOHaaBHBIH  napK  B0H3VT  T03BK0  no  03  HO  MV  npCPCTaBHTCaiO  OT  K3>K'30r0 
KJiacca  CTC,  no  jToviy  b  paaBHeiimeM  BMecTo  o6o3HaHeHna  jc-  oypcT  h c n oa bbo b aT b  o6o3HaHeHne 

Xj .  IlpuHeM,  KOHeHHO,  He  HCKJiioHaeTca,  hto  33a  pemeHna  pa33HHHBix  3a3an  b  papnoHaaBHOM  napxe 
SyayT  ncno3B30BaTBca  CTC  03Horo  h  toto  ace  Tuna.  B  sthx  npepnoaoaceHHax  H3  nacTHBix  6aaaHC- 

n  n  _ 

hbix  ypaBHeHHH  Mo^ceT  6bitb  nojiyneHa  CHCTeMa  2  xi  -  2  si  ?  j  e  U  w  >  HJIH  B  pa3BepHyroH  (|)opMe 

i=j  i=j 


xl  +x2  +x3  +--  +  ^-1  +Xn  -  sl+s2+s3  +  —  +  ■5/1-1  +Sn, 

X2  +  X3  +  ...  +  Xn—\  +  Xn  ^  S2  +  ^3  +  •••  +  *5/2—1  +  Sn , 

X3  +--  +  Xn_1  +xn  >  s3  +...  +  5„_1  +sn, 

Xfi-]  +  xn  —  sn- 1  "*■  sni 
xn  —  sir 

B  eooTBeTCTBHH  c  npiiHaTOH  b  3HHaMHHecK0M  nporpaMMHpoBaHHH  npou,e3ypoH  BBe3eM  napa.iy 
c  paccMaTpHBaeMOH  3a3aneH  /  noeae30BaTeaBHOCTB  3a3an  I  {l'\  k  el,/?  .  Kaacaaa  H3  3a3ana  / 1  * 
(JiopMyaHpycTca  c3e3yiomHM  o6pa30M:  naiiTH  pau,H0Ha3BHBiH  napx  CTC  x(k>  =  (x\k\...x(^ ) ,  bbi- 
noaHaiomHH  3333HHBIH  o6BeM  peaeBBix  3apaH  s ^  =  (^!  +  s2  +  •••  +  sk )  npn  mhhhm33bhom  3HaneHHH 
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iieneBOH  cjjyHKmui  Cz  =  (3c jk)).  IIohjitho,  hto  3a,naHH  1^  h  /  coBnajjaioT.  CcjropMyinipyeM 

j  i  1 

Tcncpi)  OCHOBHOH  pe3yHBTaT,  II03B(XTJII0IHHH  nOCTpOHTB  npOCTOH  HiaTOBBIH  ajirOpHTM  naXO/K,lCIIH!-I 
pemeHiM  salami  /  . 

Jlejwua  3.  OnTHMantHtra  BeKTop  x  b  sa^a'ic  /  hbjthotch  pemeHHeM  (JiymcmioHajitHoro  ypaB- 
HeHHJi  CE(x)  =  min C-L(x^k~1\0,...0,sk  +  ...  +  s„). 

/IpyrnMH  cnoBaMH,  pauHOHajitHBiH  napKa  x  npe^CTaBnaeT  coooii  o/ihii  H3  BapnaHTOB 
(x^k~l\0,...,0,sk  +  ...  +  sn),  k  <=l,n  .  JleMMa  3  cboaht  3a^any  /  k  pemeHHio  nocne^OBaTentHOCTU 

T<\)  t(2)  ,<n-\)  r> 

Baha'i  /  .1  .  B  cbok)  onepe^B,  3a^ana  /  cbojihtch  k  nocneaoBaTentHOCTH  3a^an 

.  Tenept  McmceT  6bitb  (JiopMantHO  omicaH  ajiropHTM  (nma  BBiHHCJiHTeJiBHBix 
npone/iyp  .iHnaMH'iccKoro  n p o rp a m m h p o b a n h a ) .  KOTopbiii  pacT  pcmcimc  3a,a,aHH  /  3a  n  maroB. 
Aneopunw  nocjiedoeamejibnoeo  nodbejwa: 

Ilepebiu  uiaz.  PemaeTCH  3a,nana  ln> :  x(1)  =  .S', ,  cx  =  c£  (sl)  . 

Bmopou  utae.  PemaeTca  3a^ana  I<2>  \  c2  =  min[cj  +cE2(52),c22(51  +52)1  •  HMeeM 
x(2)  =(x(1),^2),  ecjm  c2=c1+c^(s2)  hjih  x(2)  =(0  ,sx+s2),  c2  =  c^2  (sx  +  s2)  ■ 

i-u  utae.  PemaeTGH  3a^ana  7(,) :  c,  =  min  f ck  +  Cv  (s,. ,  x  + ...  +  ,s,  )l .  3/iccb  npunmo.  hto 

&eO,j-l 

C0  =  0  .  IlyCTB  HCKOMblii  MHHHMyM  pOCTHTaCTCH  npil  k  =  kj.  Tor/ia 

x(0  =(x(ii),0,...,0,^.+i  +  -  +  si)  . 

n-u  mm.  PemaeTcn  3a^ana  I{n)  =  I :  cn=  min  \ck  +  c£  (sk , ,  + ...  +  sn )] .  3/iccb  ripniiHio.  hto 

£eO,«-l 

C0  =  0 .  IlycTi.  hckombih  MHHHMyM  pocTHracTCH  npn  k  =  kn .  Tor.ua 

x  =  (x(k"\0,...,0 ,sk  +1  + ...  +  s„)  .  3tot  ajiropHTM  movkct  HcnoJiB30BaTBCJi  h  npn  pemeHHH  6onee 
CJJO/KI I  BIX  3a/iaH  II  H  III  . 

2.2  Meioa  pemeHHH  ia,iaiin  II 

B  paHee  c/iCJianiiBix  npc/inoJio'/KcniiJix  ycnoBiM  BBinoJiHeHiui  napKOM  CTC  3a/iaimoro  o6i>eMa 
UCJIcbbix  3a^an  3anHCBiBaioTC5i  b  bh/ic  cne/iyiomeH  chctcmbi  oananciiBix  ypaBiicniiii 

y i  +*i  +  P2  +  xi  +  -  +  y„  +*„  ^  sx  +  s2  +  ...+sn, 
y2+  x2  + ...  +  yn  +  xn  >s2+ ...  +  s„. 


yn  +  xn  ^  sn  ■ 

KpoMe  toto,  b  cootbctctbhh  c  ([jitjhhcckhm  cmbichom  3a^aHH  ,toh>ktibi  bbihojihhtbch  HepaBeH- 

CTBa 

(7)  x,.  >  0  ,  0  <  y,  <  9, . 

3a^ana  II  npe/iCTaBjiacT  co6oii  C-Tcpyiomyio  3a^any  HenHHeHHoro  m aT c m a t h 'i c c k o ro  npo- 

rpaMMHpoBaHHH :  naiiTH  BCKTopBi  x,y ,  .TOCTaBnaiomnc  MHHHMyM  (JiynKiiHH 

n  n 

Cy  ~  Y.  Ck  (Xj )  +  ^  Cy  ( y j )  npn  yKa3aHHtix  Bbime  orpaHUHeHinix.  B  MaTcviaTixiccKOM  nnaiic  3a- 

j  :  1  7=1  ; 

^ana  II  cymecTBeHHO  cno>KHee  sa/cann  /  b  tom  OTHomeHHH,  hto  CTpyKTypa  uchcboh  cjjyHKHHH  y>Ke 
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He  aBaaerca  Taxon  npocToiC  XoTa  oxcnayaTapnoHHBie  pacxopBi  Ha  o/inoTHrmwe  CTC  aiiHeiiHO  B03- 
pacTaioT  c  yBenHHeHHeM  hhchchhocth  CTC,  HaannHe  orpairn'ieniiii  (7)  h  oOycaoBaeHHaa  hmh  Heo6- 
xophmoctb  Hcnont30BaHH5i  paa  BtinonHeHiM  o,i no h  h  toh  >Ke  pcacBoil  3a,ia'in  CTC  paian'inux  th- 

n 

noB  npiiBopaT  k  TOMy,  hto  (JiyHKHHJi  Y. Cy  (\>j )  cianoBHTCi  Kycolnio-iHiiCHiioH.  Torpa 

j=\  1 

«iTi  npn  Pi  <9U 
ax9x+a2y2  npn  9x<y2<92, 
ccx9x  +cc2y2  +cc2y2  npn  92<yi<9i, 


i 

Z aA  +  aj+xyj+x  npn  9j  <  yj+l  <  9j+l, 

j= l 

r,ic  a j  -y,iciMiBie  sxcnayaiapHOH iibic  pacxopBi  h  ax  <  a2  <  a2  <  ...  h  CTC  ncrioif/iyioTci  b  stom 
5xe  nopapxe.  TaKHM  o6pa30M,  CV  (>’,)  npepCTaBaaer  co6oh  mohotohho  B03pacTaiomyio  xyconHO- 
jiHHeHHyio  (jjyHxpmo.  OyHxpna  CV  (x; ) ,  KaK  h  b  3apane  /  ,  aBaaerca  mohotohho  B03paeraioipeH 
BorayTOH  (JiyiiKUHeii  CBoero  apryMeHTa. 

Merop  pemefflia  3apan  II  onHpaerca  b  ochobhom  Ha  BupoimfeneimBie  c  yneroM  cnepHcjiHXH 
CTC  pe3yjiBTaTBi  paoora  [3]  h  npeperaBaaer  co6oh  KOMOnnannio  anropiiTMOB  pemenni  neTBipex 
'iacniBix  C-iynaeB  japan  h  II  : 

1.  CaynaH  otcvtctbhji  b  cocTaBe  napica  CTC,  yace  GOCTOaipHX  Ha  axcnayaiapH h  (T.e.  9,  =  0 ). 

2.  CaynaH  otcvtctbihi  hobbix  ajiBTepHaTHBHBix  BapnaHTOB  CTC  (T.e.  xt  =  0  ).  3Ta  3apana  hb- 
aaeTca,  no  cyipecTBy,  3apanefi  peaepacnpepeaeHHa .  /Via  ee  pcmcniii  iicrio.iB3yiOTCi  aaropiiTMBi 
n oc.i c,io b aTc.i  m  i o ro  cnycxa  h  noire  Ma. 

3.  OpnoMcpnaa  lapana  II .  3to  noae3HBiH  nacTHBin  cnynan  npn  n  =  1 .  3pcct>  BepHa  caepyio- 
ipaa  aeMMa. 

JleMMa  4.  PapnonaaBiiBin  cocTaB  napica  X,  Y  b  3apane  II  npn  n  =  1  npepciaBaaei  co6oh 
oihh  H3  m  +  2  BapnaHTOB  (j[,0)  ,(^[  -a1,al)  ,...,(sl  -am,am) ,  (0,  Sj ) .  3pecB  m  -micao  TunoB 
CTC,  yace  Haxopanpixca  Ha  iKcnayaiapn n  h  ynopaponeHHBix  b  nopapxe  B03pacTaHHa  3aTpaT  Ha  axc- 
nayaTapnio. 

4.  OnHoajiBTepHaTHBHaa  lapana  II .  3to  caynan,  xorpa  b  naan non  Bcero  opna  aaBTepHaTHBa 

n 

H3  bhobb  pa3pa6aTBiBaeMBix  CTC,  T.e.  3aecB  x  =  (0,0,...,  x  ,...,0)  h  CV  =  Cz  (x  fI )  +  Y  Cx  0// )  • 

P  7=1  1 

Ha  ocHOBe  H3aoaceHHBix  BBirne  noaoacemiH  Moacer  6bitb  nocTpoeH  anropiiTM  pemeHna  stoh  3a- 
p ami  Tuna  n ocaepo b aTca noro  cnycxa,  anaion-i'minn  onucaHHOMy  paHee  aaropniMy  pemeHna  3apa- 
hh  /  .  OJiopMy.mpycM  noc.i epOBaTea b hoct b  japan  Il<k\k  e  1, n  .  Kaacaaa  H3  3a,iali  //(A)  (])op\ty.iH- 
pyeTca  c.ic.iyiomHM  o6pa30M:  naiTm  pauHOHajiBHBiH  cocTaB  napxa  CTC 

z(k)  =(xlk\y[k\...,x^\ylk)),  BBinoaHaiomHH  3anaHHBiH  o6BeM  peaeBBix  3apan 
=  (sx  +  s2  +  ...  + Sk)  npn  MHHHMaaBHOM  3HaneHHH  KpHTepiiaaBHOH  (J)yHKHHH 

Cf  =  icE  (zfyy). 

7=1 

OpHOBpeMeHHO  bbc,i cm  b  paccMOTpeHne  h  1 1 oca c,io b aTca f. i ioctb  3a,ia'i  II<k> ,k  el ,«.  Kaacpaa 
H3  3a,ia'i  II<k>  (JiopMyaHpyeTCH  cacpyioimiM  o6pa30M:  naiiTH  pannoiiaabiiBiH  napx  CTC 
=  (xk,yk  >  ,...,x„k>  ,y„  >)  ,  BBinoaHaiomHH  3apaHHBiH  o6bcm  peaeBBix  3apan 


Cv.(T,)  = 
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S<k>  =  (sk  +  sk+l  +  ...  + S„)  npH  MHHHMajIbHOM  3HaHeHIlIl  U,eJieBOH  (jjyHKIJHH 

n 

C^k>  =  X Cx  (Zjk>y j)  ■  noMTHO,  hto  'iaqaon  //<")  ,//<1>  h  II  connaqaioT.  OopMajibHoe  o6ocho- 

j=k  J 

Bamie  anropiiTMa  penienna  3aqaHH  II  qacT  cneayiomaa  neMMa  (30Ka3aTe:ibCTB0  onycKaeM). 

JIeM.ua  5.  PapnoHajitHBiH  napK  CTC  z  b  3aqaHe  II  coBnaqaeT  c  0300x1  H3  n  CJiC3yiomox  Ba- 
pnaHTOB:  (z<"_1>,z<">)  ,...,(z<k~l> ,z<k>)  (z<1>,z<2>)  ,  rqe  z<k>  HaxoqiiTcn  KaK  pememie 

(JjyHKUHOHajiBHoro  ypanncnni-i  C^k>(z<k>)  =  min C^k>(zt<k>)  ■ 

ttk,n 

Cuc/iycT  oTMeTHTt,  hto  napK  CTC  z . * >  o6pamaeT  Bee  6ajiaHCHbie  ypaBiicima.  KpoMe  k  -ro,  b 

CTporoe  HepaBeHCTBa.  Hcnoni>3ya  stot  cjiaKT,  movki io  30Ka3aTb  neMMy  6. 

Jlejvma  6.  Cpeno  KOMnoHeHT  x<k>  BeKTopa  z<k>  omcctch  He  6onee  onnoii  nojio>KHTejiBHOH . 

Ha  ocHOBaHim  neMMBi  6  Mo>KeT  6bitb  npcoJio/Kcna  cjie3yioinaH  npoqeoypa  oTBicKaima  BeKTopa 
z<k>  .  YjiajiHM  H3  BeKTopa  z</l>  Bee  KOMnoHeHTbi  x,  3a  ncKJiioHcnocM  03000  x, .  PemeHHe  03110- 

<k> 

ajiBTepHaTHBHOH  333300  //,  movkct  6bitb  Jienco  noJiyneHO  c  homoiubio  Bbime  npoBC3cnnoro  ajiro- 
puTMa.  3aMeTHM,  hto  earn  ana  napK  a  z<k>  BbinoJiHuioTCJi  6ajiaHCHbie  ypaBHemui  (7),  to  oh  coBna- 
,iacT  c  o/iiihm  H3  BapnaHTOB  napxa  z<A>,  t  ek,n ,  a  hmciiiio  c  TeM  H3  hhx,  ana  KOToporo  cn  pan  0300- 
bo  (JjyHKHHOHajibHoe  ypaBHeHHe  C^k>(z<k>)  =  min C^k>(z<k>)  ■ 

t^k,n 

2.3  3a,iaiia  III  -  iimaMii oecKasi  saoaoa  innavKa  CTC 

B  KanecTBe  MCT03a  peoienoji  stoh  333300  npennaracTCfi  J  pa3  ( J  -hhcjio  muepBanoB  njiano- 
poBanini  b  paccMaipiiBaeMOM  nepnoAe  BpeMeHn)  npovicim  i>  H3no>KeHHbie  Bbime  \1eT03Bi  k  nocne^o- 
BaTeJTBHOCTH  CT3THOCCKHX  3333'!  //(  ,  B  KOTOpbIX  B  K30CCTBC  HCX03IIBIX  3aHHbIX,  OnHCbIBaiOmHX  300 
THTHyToe  coctohiihc  napxa,  ncnojn/jyiOTca  pesynbTaTBi  pemenna  npe.OBnyoieo  333300  //,  , .  TaKOH 
ri 03x03  no3BOJUicT  nonyHHTb  cy6onTHMajibHoe  pemeHne.  B  KanecTBe  rpaHHU  noqiiHTepBanoB  qene- 
coo6pa3HO  paccMaTpiiBaTb  bobmovkiibic  33tbi  nocTymennsi  b  OKcnjiyaTannio  aJibTepHaTHBHbix  TunoB 

CTC. 

3aMeTHM,  hto  M03CJTH  paquoHanbHoro  Tnna>Ka  MoryT  paccMaTpHBaTbca  KaK  MaTeMaTHHecKHH 
annapaT,  331011100  noocanyio  ioK])op\ianoio  ana  npoim  oh  cooTBeTCTByiomux  pemeHiiH,  a  hx  opo- 
MeHeHne  mtokct  6biTb  nponyKTOBiibivi  TonbKo  b  coyoac  HH>KeHepHoro  aHanH3a,  KaK  ncnonb3yeMbix 
HCX03HBIX  3300BIX.  TaK  II  OOJiyOaCMblX  pe  iyJIBTaTOB. 
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jieHHbiMU  napaMempa.Mii. 

Abstract 

Problem  of  the  synthesis  of  the  distributed  parameters  systems  is  considered  by  structural  theory 
methods.  Control  algorithms  and  algorithmic  structures  of  systems  with  feedbacks  are  determined 
for  the  concentrated  and  distributed  control  actions. 

BBepetme 

LUiipoKiiH  Kpyr  ynpaBJiaeMbix  npoucccon  b  cavtbix  pa'inn'inux  oSnacTJtx  tcxhhkh  othoghtch  k 
HHCJiy  cjiwkhbix  pHiiaMHHCCKHX  o6i.eKTOB  c  pacnpepcneniiBiMH  napaMeTpaMH  (OPII)  [1],  Ainyajib- 
naa  3apana  cnHTe3a  chctcm  aBTOMaTnuecKoro  ynpaBJieHiisi  (CAY)  npocipaHCTBCHHO- 
pacnpe/teneHHbiMH  ynpaBJiaeMbiMH  BenmmiaMH  OPI1  omnnacTca,  no  cpaBiicnmo  c  cocpcpoTO'icn- 
HblMH  CHCTeMaMH  (CCI1),  CymeCTBeHHOH  Criei[II(])HKOH,  o6yCHOBJieHHOH,  BO-nepBBIX,  IICOOXOPHMO- 
ctbk)  Hcnonb30BaHHH  b  3aMKHyTbix  KOHTypax  perynupoBaHiia  npocTpaHCTBeHHO-3aBHCHMbix  cunta- 
jtob  o6paTHbix  CBJiicii  no  Bbixopy  OPII  b  penax  (])op\mpo  Banna  cooTBeTCTBytomux  pacnpepcncmiBix 
hjih  cocpe/iOTO'iennBix  ynpaBnaioinnx  BOipCHCTBHii  h,  BO-BTopbix,  TpypnocTa\in  pcaanaannn  Heo6- 
xo.wmbix  H3MepHTeJibHbix  h  perynnpy  lomnx  ycTpotiCTB. 

IlpocTpaHCTBeHHaa  pacnpepcncn i ioctb  ynpannacMBix  Bcnn'inn  h  o6paTHbix  CBaaen  iipnBopaT  k 
npHHHunHajibHbiM  ocooennocTavi.  TpeoyiomnM  pajietco  He  TptiBHajibHoro  paBBi-rma  h3bccthbix  pe- 
3ynbTaTOB  Teopnn  CCI1  b  pen  ax  pa3pa6oTKH  cnoco6oB  nocTpoenna  CAY  OPII. 

3(j)(|)eKTHBHbiM  annapaTOM  pna  pcincnna  3toh  npo6neMbi  mo>kct  cnyacHTb  coBpcMcnnaa  CTpyK- 
Typnaa  Tcopna  pacnpepcneniiBix  chctcm,  oainpyiomaaca  Ha  cooTBeTCTBytomux  ooooinennax  nona- 
thh  o6beKTa  ynpaBjTCHna,  nepepaTO'inon  cfiynKniin  pHiiaMHHecicnx  3BeHbeB  h  hx  cocpHiicnim  [2-4]. 
B  nacToamcn  pa6oTe  Ha  3toh  ochobc  npcpnaraioTca  pcrynapiibic  mctopbi  CHHTe3a  anropiiTMOB 
ynpanacnna  b  CAY  OPII  npHMeHHTenbHO  k  TunoBbiM  MopcnaM  pacnpcpencniibix  oGbcktob  [4]  h 
pa3JTHHHbiM  Bn.iaM  ynpaBnaioinnx  bobpchctbhh.  b  tom  'inane,  e  vhctom  npaKTH'iccKHX  bo3mo>kho- 
CTeii  peannaapn n  Tpe6yeMoro  xapatcrepa  hx  npocTpaHCTBeHHoro  pacnpcpcncnna. 

IlonyuacMBic  pe3ynbTaTbi  paenpocTpanaioTca  Ha  aapann  cHHTe3a  CAY  pacnpcpencniibix  o6b- 
eKTOB  CJTO'/KHOH  CTpyKTypbl. 

Becb  aHajiH3  npoBonnTca  b  n e t e p m n n n p o b a n n o ii  nocTaHOBKe  pna  npcanninpoBan i loro  BapnaH- 
Ta,  n pe/ty c Maxp n b a io i n e ro  bobmovkiioctb  ocymecTBncnna  nonHoro  h  6e3HHepHHOHHoro  ntMcpenna 
TeKymero  eocToanna  BnonHe  naomopacMoro  OPII,  xoia  b  pcHCTBHTenbnocTH  o6paTHbie  CBain  no 
p a c  n  p  epen  e  i  m o \t y  Bbixopy  OPII  MoryT  6biTb  nonyueiibi  nnuiB  e  HetcoTopoti  norpeuiHOCTbio  toubko 
nyTeM  hx  KoncTpyapoBanna  c  iiomoiiibio  cooTBeTCTBytomux  naoniopaTcncn  no  oneiiKaM  eocToanna 
o6beKTa  npn  ero  Bcerpa  nenojmoM  H3MepeHHH  [5-8]. 

/JocTaTOHHbiM  ocHOBaHtteM  pna  TaKoit  npcannaannn  (npHMeHHTenbHO  k  MopamuioMy  onuca- 
hhio  OPII  [4])  aBnaeTca  niBCCTiiaa  TeopeMa  paapenenna.  cornacHO  tcoTopoit  3apany  nocTpoenna  chc- 
TeMbi  ynpaBnenna  c  o6paTHbiMH  CBaiavin  no  ou,eHtcaM  eocToanna  mo>kho  paapennTb  Ha  pbc  He3aBH- 
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CHMtie  /ipyr  ot  /ipyra  3a/iaHH  ciiHTe3a  peryjiaTopa  c  o6paTHBiMH  cnaxavm  nenocpe/iCTBcnno  no  ca- 
mhm  naoaio^acMBiM  nepeMeHHBiM  GOCToaHna  h  npocKTupoBaima  naoino/iaTciia  c  Tpe6yeMBiMH  zin- 
HaMHHeCKHMH  CBOIlCTBaMH,  3(})(})eKTHBHO  (})  V II K 1 1 1-l  O II H  p  \T  O I H  C  TO  B  yCJIOBHaX  B03/1CHCTBH51  nOMeX 

[5,  6], 

1.  AjirOpHTMbI  H  CHCTGMbl  ynpaBJieHHH  TIlllOBblMII  OPEL 
c  pacnpeaejieHHbiMH  ynpaBJijnommviH  B03fleiiCTBHHMH 

EyneM  paccMaTpiiBaTB  TimoBon  OPI1,  oimcBiBacMBiii  othochtcubho  ynpaBJiaeMoii  (])yiiKnnn  ero 
COCTOaHIia  Q(x,t),  X  G  [a'o  ,  X,  I,  t  >  0  npOCTpaHCTBeHHO  OJIHOMepHBIM  JIHHeHHBIM  H  CTan,HOHapHBIM 
ypaBiicimcM  BToporo  nopa/ixa  b  nacTHBix  npoi-i3BO/niBix  co  CTaii/iapTiiBiMH  o/inopo/iiiBi\tH  rpaim'i- 
hbimh  h  nyacBBiMH  HanajiBHBiMH  ycnoBHHMH  flira  ct a n ,i a pT H3 h p y io m c ro  pacnpcpcacimoro  nxo/inoro 
B03aencTBiM  w(%,t),  ^e[jc0,JCj]  [4]. 

3aecb  x  h  c  -  npocTpaHCTBeHHBie  apryMeHTBi  Q(x,  t )  h  w(p  t )  cooTBeTCTBeHHo,  at-  npevia. 
nepeaaTOHHaa  cJ)yHKnna  W(x,  g,  p)  Taxoro  oOBCXTa  ot  ero  nxo/ia  ix(c,  p)  k  BBixo/iy  Q(x,p)  3aBH- 

camaa  ot  Tpex  apryMeHTOB,  bmocto  o/inoro  ana  CCI1,  iipe/iCTanjiacT  coooii  H3o6pa>KeHHe  no  Bpe- 
mohhoh  nepeMeHHon  ero  (jjymcpnH  r puna  [2]  n  movxct  6bitb  nonyneHa  b  t])op\tc  cnc/iyiomcro  pa3- 
noacemia  b  occxoiichiibih  pa.i  no  co6cTBeHHBiM  (jiyiiximaM  <pn(jun,x)  KpaeBon  3a/iann,  mo/icjih- 
pyiomen  noBc/ieime  OPI1  [4]: 

00 

( 1 )  W(x,%,  p)=Y.WXn(p)(pn  (pn ,  x)  <pn  (//„ ,  4)  r(g)  . 

n= 1 

3/iccb  p  -  onepaTop  Jlarmaca;  n  7  ^  ^  -  co6cTBeHHBie  nncna  n  BecoBaa  (Jiynxima  xoiicnnoro  hh- 
TerpaaBHoro  npeo6pa30BaHna  Q(x,  t )  c  a/ipovi  (p(ju,  x) ,  n 

(2)  W,  n(p)  =  —r^ - 

Ap  +Axp  +  pn 

r^e^4n  Ax  -  nocToaHHBie  KoacJu^nnueHTBi  npn  npon3BoziHBix  d20/dt A  n  dQ/dt  cooTBeTCTBeHHo  b 
ypaBHemiax  o6beKTa. 

06o6meHHaa  CTpyKTypHaa  cxeMa  CAY  TnnoBoro  OPI1,  nocTpoeHHon  no  npuHnuny  OTKJioHe- 
Hna,  npno6peTaeT  CTan/iapTiiBiii  bh/i  (pncyHOK  1),  o/niaxo  xap/imiajiBiio  OTJinnaeTca  npn  stom  ot 
aHajioriiHHon  CTpyKTypBi  /uia  CCI1  npocTpaiicTBeimo-pacnpcTiciieiiiiBiM  xapaxTcpovi  HH(})opMan,HOH- 
hbix  cnmanoB  b  3aMKHyroM  KOHType. 


PncyHOK  1  -  CTpyKTypHaa  cxeMa  3aMKHyT0H  CHCTeMbi  pacnpezieJieHHoro  ynpaBJieHHa 
pacnpefleaeHHbiM  bbixo^om  OPIl 
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PeryjiaTop,  npeacTaBJiaiomi-m  coooii  ncKOTopbiii  pacnpeacrieimBiH  6jiok  [2-4]  c  nepc/iaTO'inoH 
(])ynKi[HCH  WPEr(x,^,  p) ,  y'lHTbiBaiomcH  xapaKTcpucTHKH  /laT'iHKOB  o6paTHOH  CB33H  h  peryanipyio- 

mnx  opraHOB,  (fiopMupycT  pacnpc/icjicnnoc  ynpaBiunomee  bob/ichctbi-ic  wy(c,p)  Ha  B.xopc  o6i>eKTa 
b  (JjyHKHHH  OTKaoncima  ynpaBJiaeMoro  pacnpcpcjicimoro  BBixopa  Q(x,p)  ot  ero  3a^aHHoro  co- 
ctootim  Q  (x,  p) .  Bropaa  cocTaBJunomaa  vp((c,  p)  CTa i r,aa pT h 3  h  py  ioih  c ii  ([jyi  1  k  1  [ h h  w(c,  p) ,  yin- 
TBiBaiomaa  bjiuhiihc  rpairn'iiiBix  h  HanajibHbix  ycnOBHH,  MO/ieanpycT  Boa/iciiciBHe  no  BHeniHHM  B03- 
MymeHiuiM. 

3a^ana  coctoht  b  onpcpcacimn  nepe/iaTO'moii  (fiyiiKiiHH  perynaTopa,  ooecneHi-maiomcH  Tpe- 
6yeMbie  CTaTH'iccKnc  h  .annaMHaccKHC  CBOHCTBa  CAY,  n  nocTpoeHim  CTpyKTypHbix  cxeM  3aMKHyT0H 
cucTeMBi,  pcaanayiomux  naH/ieniiBie  anropuTMbi  ynpaBneHHS. 

CornacHO  h3bocthbim  npaBHJiaM  CTpyKTypHbix  npeo6pa30BaHHH  aim  coe/inneniiii  pacnpeae- 
neHHbix  6hokob  [2-4],  nepe/iaTO'inasi  cj)yHKHH5i  W.t  (x,  c,  p)  3aMKHyron  chctombi  (pucyHOK  1)  ot  3a- 

^aiomero  B03aencTBHH  Q*(x,p )  k  pacnpc,aeJicimo\fy  bbixo.bv  Q(x,p)  hbjihctcm  pcmcimcM  hiitc- 
rpanbHoro  ypaBiicima: 

(3)  W,(x,f,p)+  ]wn(x,v,p)W3(y,Z,p)dv  =  Wn(x,Z,p), 

X 0 


r^e  Wn(x,£,p)  =  j  W(x,  /;,  p)  WPEr(Tj,4,p)  dp. 

x 0 

OrpaHHHHMCfl  aanee  cnynaeM,  Kopua  perynaTop  oimcBiBacTCJi  ppaoM  BH,aa  (1)  huh  (npaKTime- 
ckh  Bcepua)  'iacTH'inoH  cyMMoii  N  <  00  ero  nepBtix  hjiciiob  [3].  Topaa 

(4)  WPEr  (x,  £,p)='Z  W2n  (p)  <pn  (//„ ,  x)  (pn  (pn ,  %)  r(|) , 

n= 1 

pac  N  <  00 ,  h  IV 2 „  (p)  -  HeKOToptie  ruyuioKamnc  onpeacacni-iio  pcaanaycMBic  apoono- 

paiiHOHajibHbie  (jjyHKHHH  KOMnneKCHoro  apryMeHTa,  HanpHMep,  Tuna  (2)  c  apyriiMii  K03(])c})HHHeHTa- 
MH. 

HcnOHB3ya  CBOHCTBa  OpTOrOiraabllOCTH  H  OpTOHOpMIipOBaHHOCTH  Co6cTBeHHBIX  (JjyHKHHH 
<pn  (jun ,  x)  [2-4],  movkiio  nocne  noacTanoBKH  BBipavKeimii  (1)  h  (4)  b  (3)  h  npocrax  npeo6pa30BaHHH 
nonynHTb  to'iiioc  pemeHne  ypaBiicima  (3)  b  hbhoh  (])op\ic: 
w  £  Wx „(pW2„(p) 

(5)  W3  (x,  %,p)=YJ ,  —  .  .  ,  <P„  (Pn  >  x)  <p„  {pn  ,  %)  r(ft. 

n=ll  +  WXn(p)W2n(P) 

IlocKoiibKy  bbixo/i  Q(x,  p)  o6teKTa  CBa3HBaeTca  c  aa/puomuM  bobpchctbhcm  Q  (c,  p)  onepa- 
HHCH  npOCTpaHCTBeHHOH  K0Mn03HHHH  [2-4] 

(6)  Q(x, p)  =  |  W3 (x, Z,p)Q\Z, p)  , 

X0 

to  nocjie  no^CTaHOBKH  W3(x,£,p)  b  (J)opMe  (5),  6y^eM  hmctb: 

^  °o  — 

(7)  Q(x, p)  =  £ W„ (p) Q* (pn , p)  <pn (pn , x). 

n= 1 
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3,necB 


Wtn(p)W2n(P) 

i  yi  19  A' , 


(8)  Wn(p)  =  - 

a  Q*(ju„,p)  ecTt  KOHeHHoe  HHTerpantHoe  npeo6pa30BaHne  («-5i  BpeMeHHaa  Mo^a)  (Q  (c,  p) : 


1  +  Wln(p)W2n(p) 

0,  n  >  N, 


(9)  QAMn,  P )  =  J  <2*(|,  /?)  A  AA  d%  , 

*0 

npi-iHCM  Q  (c, p)  BoccTaHaBUHBaeTca  no  H3BecTHi>iM  iiiaHcniniM  mo,i  Q*(pn,p)  b  t])op\ie  6ecico- 
HenHoro  psi,ia  [3,  4]: 


00 

(10)  Q  (AP)=TQn(PmP)(P,MmA- 

n= 1 


AHanorHHHoe  npeacTaBnefflie  Q(x,p )  b  (])op\te  pa/ia  Bii/ia  ( 1 0): 

~  00  73" 

(11)  Q{x,p)=JjQn  (//„  ,p)(pn  (//„ ,  x) , 

n= 1 

r,ic  \iopBi  Qn  (jun ,  p)  cJiyHKnHH  cocTOJffliM  Q(x,  p)  onpe/icJisnoTcsi  iio.ioono  (9),  npuBo/iHT  nocne 
cpaBHemm  BBipaacerom  (7)  n  (1 1)  k  occKoncnioii  cncTeMe  paBOHCTB: 

(12)  Q„  (ju,„p)  =  W„(p)QAm„,p),  n  =  1,2,... 


3th  paBOHCTBa  oiiianaioT,  hto  Ka>K,iyio  H3  N  nepBBix  BpeMeHHBix  mo,i  Qn  (pH ,  p)  ynpaBJiaeMO- 
ro  BBixopa  oOBCKTa  movkiio  paccMaipiiBaTB  b  3aMKHyTon  cncTeMe  b  ktuicctbc  bbixo/uioh  BeniiHHHBi 
<oneMeHTapHoro»  3aMKHyToro  KOHTypa  perymipoBamia  co  «cboch»  ncpcpaTO'nioii  (])yiiKi[Hcii  (8), 
(jjopMiipyeMon  una  «3JieMeHTapHoro»  oOBeKTa  WXn(P)  «HHHiiBiinyajiBHBiM»  perynuTopoM  W2n(p) ,  h 
«CBOHM»  aBTOHOMHBIM  BXO/HIBIM  BOl/lCHCTBHCM  no  BeJIHHHHe  COOTBeTCTByiOmeH  BpeMeHHOH  M0,1BI 
Q*(pn,p)  pacnpc.icjTcniioro  la/iani-in  Q(A  p) ,  He3aBiiciiMO  ot  .ipynix  bxo,iob  ii  bbixo/iob  TaKiix 
KOHTypOB  (pneyHOK  2). 

H3  paBOHCTB  (12)  TaxiKe  cne/iycT.  hto  cncTeMa  He  riporiycKacT,  b  cooTBeTCTBiin  c  (8),  mo,ibi 
Q*(jun,p)  3a,iaim«  Q(A  p)  /uni  n>N .  Bbixo,i  oObcktb  He  co^epmiT  sthx  mo,i  b  cyMMe  psuia 

(11)  npn  B03,iciicTBH h  Q  (c,  p) ,  h  ohh  OKa3BiBaioTCH.  no  cymecTBy,  HeperymipyeMBiMH. 

lapaiOIHHC  BO 3,1  C ii CTBHH  II  CIlTHanBI  OOpaTIlBIX  CBH3CH  B  Ka’/K/IOM  H3  He3aBHCHMBIX  KOHTypOB  pe- 
rymipoBaHiM  (huh  cpa3y  pa3HOCTHBie  ciirHajiBi  Q* (pn ,p)~Q„  (ju„ ,  p)  no  otkjioiiciihio 
Q  (A  p)  -  Q(A  p) )  ,10,1/Kiibi  6bitb  nonyneHBi  no  im(])op\fannn  o  ia,iaiino\f  h  tckvihcm  coctojohux 

oOBeKTa  C  riOMOIHBIO  CneU,HajIH3HpOBaHHBIX  BBIHHCJIHTeJIBHBIX  yCTpOHCTB  (aH3JIH3aTOpOB  [7]) 
Hq,,Hq  (huh  cpa3y  HAq ),  npe/iCTaBJunomiix  co6oh  eoBOKynHOCTB  N  HHTerpaTopoB  Bii/ia  (9). 

CyMMaTopBi  Ig1  ii  Aq  b  o  c  c  t  a  i  i  a  b  ji  h  b  a  i  ot  pacnpe,iejieimi>iii  bbixo/i  OOBCKTa  b  (])op\ic  pa.ia  (1  i). 

CiiTHanBi  Ha  bbixo/uix  perynaTopoB  Wln(p)  (pneyHOK  2)  npe/iCTaBJiaioT  co6oil  mo,ibi 
w  (jun,p)  pacnpeaeneHHoro  ynpaBnaiomero  B03aeHCTBiia  wv(Ap)  [4],  no  kotopbim  oho  ^oidkho 
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PacyHOK  2  -  CTpyKTypHaa  cxeMa  CHCTeMW  ynpaBJieHiM  pacnpeqeJieHHbiM  BbixoqoM  OPPI  c  He3aBHCHMbiM  peryjmpoBaHneM 

BpeMeHHbix  MOfl  (JjyHKqHH  coctoahim  o6i>eKTa 


6biTi>  BoccTanoBjTcno  c  bgcobbimh  MHoaciiTeJiaMH  (pn(/iH,c)  Ha  bbixo/ic  cneiiHajibHoro  cyMMaropa 
X  w  ( CHHTe3aTopa  [7]),  pa6oTaiomero  no  anropHTMy,  no/iooiioMy  (10)  h  (11): 

_  N  _ 

(13)  Wy(4,p)=  ’Zwyn(^„,p)<Pn(^l„,4)  . 

n=\ 

CrpyKTypnaa  cxeMa  peanH3yeMOH  CAY  c  aHajiH3aTopoM  HAq  h  CHHTe3aTopoM  Y.  w  noKa3aHa 
Ha  pucyHKe  3. 

Bti6op  perynaTopoB  W2n(  p)  b  kh>k/iom  113  KOHTypoB  peryniipoBaHiia  mo/i  BBixopa  o6i>eKTa 
M05KH0  IipOBO.lHTB  no  OOBIHIIBIM  MCTO/IHKaM  CHHT03a  3aMKHyTBIX  CCI1  H3  yCJIOBHH  OOCCnC'ICIIIia 
/(OnyCTHMOH  CTaTHHeCKOH  TOHHOCTH  npH  B03/ICHCTBHII  BO  iMVIUCIlIlii  (b  BH/IC  MO/I  W„, ,(//„, />)  CO- 
CTaBJiaiomcil  w(;(c,  p)  ct  a  i  i  /i  a  pT  it,  h  p  yi  o  i  i  i  c  ro  b  x  op  a  h(c,  p)  (pucyHKH  1,  2))  h  acenaeMoro  noBe/ie- 
Hlia  B  .THIiaMH'ICCKHX  pCVKHMaX  pa60TBI.  YcJIOIKHaiOmHM  OOCTOaTCJIBCTBOM  3/ICC  b  aBJiaeTCa  Heo6xO- 
/IHMoctb  onpe/ienefflia  TpcoycMBix  noKaiaTciiCH  KanecTBa  c  v'ictom  xapaKTepucTHK  HeynpaBJiaeMbix 

cocTaBJiaiomHX  Q(x,  p ) ,  KOTopbie  coi/iaioT  1 1 c ko m n  c  i  i  c  h  py c m bi c  chctgmoh  (b  ycnoBiiax 

Wn(P)  =  o,  n>  N  b  (8))  OTKJioHGHna  ot  aa/iaima  Q  (c,/) ,  yMciiBmaioiiiHcca  c  poctom  N.  IlocJie/i- 
Hee  oocTOUTcaBCTBO  MO>KCT  cnyacHTb  ocHOBaHHeM  /i Jin  BBioopa  HHCJia  N ynpaBnaeMbix  mo/i  oObCKTa. 

Yctohhhboctb  chctcmbi  ynpaBneHna  OPI1  (1)  c  perynaTopoM  (4)  b  hcjtom  ooccncHimacTca.  c 
o/ihoh  CTopoHbi,  jihhiij  npn  HajiHHHH  /(ocTaTOHHoro  3anaca  y ct o  ii 1 1  h  b o ct h  b  Kaac/iOM  H3  bbtohomho 
ynpaBnaeMtix  KOHTypoB,  hto,  b  cboio  cicpc/iB.  BBinoniiacTca  b  ycnoBiiax  otcvtctbhii  iicorpaiin'icn- 
hoto  npn6nH>KeHHa  k  rpaimnc  oOnacTH  vctoh'ihbocth  npn  N  — >  co  [2],  a,  c  /ipyroil  CTopoHbi,  npn 
coxpaHCHHH  y c to  ii 'i  h  b o c t h  pa30MKHyTBix  KOHTypoB  peryniipoBaHiia  Bcex  ocTantHbix  mo/i  /I na 
n>  N  ,  earn  N  <  oo  . 

2.  AjiropHTMbi  h  CHCTeMbi  ynpaBJieHHH  thiiobmmh  OPII 

c  <|)iikciip<)i;aiiiii,i\i  xapaKTepoM  npocTpaHCTBeHHoro  pacnpe/iejieHHH 
ynpaBJiHiomHX  bo3hchctbhh 

IlocKoiibKy  3aKOHOMepHOCTH  npocipaHCTBCHHoro  pacnpe/ieneHiia  yripaBJiaiomux  boi/ichctbhh 
nacTO  /iHKTyioTca  KOHKpeTHbiMH  b  03  m  o  >k  n  o  ct  a  m  h  hx  peanH3au,HH  Ha  oOTCKTax  ynpaBneHiia  BnonHe 
onpe/ieneHHoro  KOHCTpyKTUBHoro  iicnonHeHiia,  to  thhhhhoh  npn  npaKTimecKOM  nocTpoeHUH  CAY 
OPII  aBJiaeTca  CHTyaii na,  Kor/ia  sth  3aKOHOMepHOCTH  OKa3biBaioTca  3apaHee  la/iaiiiibiMH  cootbctct- 
ByiomuMH  npoeKTHbiMH  peiueHiiaMH  oOTCKTa  n  He  coBna/iaioT  c  Tpe6yeMbiMH  3aBHCHM0CTaMii  BH/ia 

(13) .  B  TaKOM  cnynae  pacnpe/ieneHHbie  ynpaBJiaiomne  B03/ieHCTBHa  3aBe/iOMO  (JiHKCupyioTca,  KaK 
npaBHJio,  b  <])op\ic 

(14)  Wy  (|,  0=1  vym  (0  (pym  (| ) 

m= 1 

c  H3BecTHBiMH  pacnpe/ieneHiiaMH  (p  (g),  m  =  l,s,  s  >  1 .  name  Bcero,  npocTeiimero  BH/ia,  Hanpn- 

Mep,  3a/iaHHbiMH  b  KJiacce  Kycon 1 1 o - nocToa 1 1 1 1 bi x  (JiyTiKnuii  huh  noKajibHbix  B03/ieHCTBHH,  mo/icjih- 
pycviBix  .pea BTa- (]> y 1 1 k n h a m h  [7].  B  3toh  CHTyai/HH  3a/iana  CBO/iHTca  k  CHHTe3y  CAY  c  s  cocpe/iOTO- 
neHHBiMH  ynpaBJiciiiiaMH  o  (t),  m  =  1,5  ,  b  (14)  b  ycnoBiiax  coxpaHemia  ynpaBJiaeMOCTH  OPII  npn 

no/io6Hbix  orpaiin'iciniax.  JJpm  (JiopMupo  Banna  Kaac/ioro  B03/ieHCTBHa  vym(p)  Tpe6yeTca  «cboh» 
perynaTop  WmPEr(x,^,p)  c  nepe/iaTOHHOH  cjiyHKHHeH 

(15)  Wm  PEr(X^’P)  =  W£m^,P)<Pym(x),  ™  =  1,5. 
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3aeci.  pacnpeaeneHHi.nl  ^-6hok  Wtm(£,p)  [2,  4]  (jjopMiipyeT  Ha  BBixo^e  Kaayjoro  m- ro  peryaaTopa 
cocpe/iOTO'icnnbin  curHaji  v ( p) ,  onncBiBaeMBin  npocipaHCTBeHHon  KOMno3Hnnen  BH/ia  (6)  [4]: 

(16)  uym(p)  =  ]w:m(Z,p)[d\Z,p)-Q(Z,p)\dZ. 

X0 

B  HTore  pacnpe^eneHHBiH  peryjiflTop  b  cxeMe  pHcyHKa  1  ^ojmeH  hmctb  nepe^aTOHHyio  (J)yHKij,HK) 
(!?)  WPEE(x,%,p)  =  X  W*4m^,p)(pym{x), 

m= 1 

h  Tor/ja  aa/iana  CBO/WTca  k  onpeaeneHHio  Bcex  wL(^,p),  m  =  1 , s  .  BbioepeM  sth  6jiokh  Tax,  htoobi 
BBipaacemie  (17)  npiiHaao  bur  (4)  ana  N  =  s  : 

(18)  W PEE{x,%,p)  =  £l¥*  PFr(p)(pn(pn,x)(pn(pn,Z)r(Z) , 

n= 1 

iTje  W* PEr(p)  BBinoiraaioT  poaB  peryaaTopoB  W2n(p)  b  (4). 

Ecjih  npc.iCTaBHTB  Bee  tpvm(x)  pa'no/KciiHaMH  b  occKoncnnbic  pa/iBi  no  cooctbciiiibim  (])yiiK- 

HHaM  <pn(jUn,x)  C  K03(j)(J)HHHeHTaMH  <Pym(pn)  ,  nO^oGHO  (10)-(11),  H  OrpaHHHHTBCa  B  nepBOM  npn- 

OanaceHiiH  yneTOM  tojibko  s  nepBBix  nacnoB  sthx  pa,TOB,  to  paBOHCTBO  cyMM  b  (17)  h  (18)  CBOflHTca 
K  BBinOJIHOHUIO  S  paBOHCTB 

( 1 9)  Z  Vym  (Mn  )  W&n  (£,P)=  W*PEr  (p)  <Pn  (//„  ,C)Kc),  n  =  \,S  , 

m= 1 

KOTOptie  M05KH0  paCCMaTpHBaTB  KaK  CHCTeMy  S  JIHHeHHBIX  ypaBHeHHH  OTHOCHTeJIBHO  HeH3BeCTHBIX 

Wtn(i;,p )  npn  3a^aHHBix  nepeAaTOHHBix  (})yHKHHax  W* PEr(p) . 

IIpn  Heoco6eHHOH  KBa/ipamon  Marpnne  O  chctombi  (19) 

(20)  ®  =  [fym (//„)];  m,n=\,s 

rjisl  oOBCKTa,  ynpaBJiaeMoro  no  3a/iannoMy  cocToaHino,  ee  pemeHne  onpe/ieaaeTca  (])op\tyiia\fH 
KpaMepa  b  cj)opMe  miHenHon  KOM6nHannn: 

^  * 

(21)  W^p)=  Z  — WnPEr ( P) <Pn(Pn > £) r(Z),  ™  =  1,5  , 

n= 1  V 

r,3C  D  -  onpejieiiHTeiiB  MaTpnuBi  O.  n  Dnm  -  aareOpannecKoe  /lonoanenne  «-ro  saeMema  m-vo 
CToaona D. 

TenepB,  coraacHO  bubo/uim  n.  1,  cncTeMa  ynpaBJiemia  OPI1  aoa>Kna  cTponTBca  b  bh/ic  cobo- 

KynHOCTH  H03aBHCHMBix  KOHTypoB  peryanpoBaHiia  s  mo,t  OOBCKTa  Qn  (pin,p),  n  =  \,s ,  c  iiomoiubio 

aBTOHOMHBix  peryaaTopoB  Wn  PEI  ( p),  n  =  \,s,  n  ocTaeTca  anniB  Hanra  aaropiiTM  (]>op\inpo  Banna 

acncTBnTcabnoro  ynpaBaaiomero  B03/icncTBna  (14)  no  bbixo^hbim  cnmanaM  sthx  peryaaTopoB, 
Hcno:iB3ya  cooTHomeHna  (21). 

Kaayioe  ynpaBaemie  ovm(p)  na  bbixo/ic  6aoica  WP)n(g,  p)  orincbmacTca  Bbipa>KcnncM  (16),  ko- 

Topoe  nocae  no/iCTanoBOK  (10),  (11),  (21)  n  HHTerpnpoBaHna  c  yneTOM  opTOHopMnpoBaHHOCTH  co6- 
ctbghhbix  ([lynKnnn  npuHHMaeT  cac/iyiomnn  bh/i: 
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(22)  ff_00=i%B^OO 


Qn  iP„,P) 


,  m  =  l,j  . 


n=l  ^ 

IIocKoiibKy  BtixoAHtie  cnraajiBi  w*vn{pn,p)  peryiMTopoB  W*  PEE(p)  CBa3BiBaioTCJ!  c  cnrHajiaMH  Ha 
hx  bxo^ ax  cooTHomeHiuiMH  (pucyHOK  2): 


(23)  w*n(p„,p)=W*PEr(p) 
to  BMecTo  (22)  6y,TC\t  hmctb: 


Qn  (P  n  9  P)  ~  Qn  iP  n  9  p) 


n  =  1,5 , 


(24)  vym  (p)  =  X  J^L  w  *„  (//„  ,p),  m  =  1,5, 


W=1 


h,  cneAOBaTenbHO,  pacnpepancimoc  ynpaBJieHiie  (14)  onpeflenaeTca  cyMMOH 

<PymiX)  ■ 


(25)  wy(%,p)='Z 

m= 1| 


'L^-w*yn{p„,p) 


n= 1 


B  HTore  CTpyKTypHaa  cxeMa  CAY  OTjnmaeTCfl  ot  cxeMti  pucyHKa  3  jihihb  ycTponcTBOM  chhto- 
3aTopa  £u, ,  KOToptra  BtinonHaeT  onepapmo  B3BemeHHoro  cyMMiipoBaHiM  (24)  bbixo/iob  aBTOHOM- 

hbix  perynHTopoB  h  (])op\mpyeT  BaBC/iOMO  peanH3yeMoe  ynpaBJiaiomee  bob/ichctbuc  Ha  bxo/tc  OPI1 
coraacHO  anropHTMy  (25). 

B  npocTciimcM  'iacTiiovi  cnynae  5  =  1,  rnupoKO  pacnpocipaHeHHOM  Ha  npaKTHKC,  movkiio  bbi- 
6paTB  e^HHCTBeHHBiH  perynaTop  WPEr(x,^,p)  bh/ui  (15)  c  £,  -6jiokom  Wc  (g,  p)  b  (])op\tc,  no/ioo- 
hoh  (4): 

(26)  W*,^,p)  =  WPEr(p)  Ykm<Pm(pm,Z)r(%) , 

m= 1 

r.pc  km  -  HexoTopBie  bocobbio  mhokhtojih,  h  WPEr(p )  -  rio/yroKamasi  onpeaeneffliio  /ipoono- 
papnoHajiBHaa  iiepe/iaTOHnaji  (JjyHKipra,  x  a  p  a  ktc  p  h  ay  i  o  m  a  a  CTaTi-i'iccKHC  h  /[i-maMHHCCKHC  CBOHCTBa 
perynaTopa  (26).  Anajina  no  cxeMe  n.l  npHBO/iHT  a/icca  k  paBOHCTBy 

N  _  WPEr(P)Tkn  Wln(PWy(Pn)  N  _ 

(27)  2>„&,  (pn,p)  = - ^ - TkmQJpm,p) , 

"=1  1  +  W;Er(p)  2 :kmWlm{p)  vyQum)m=l 

m= 1 


r^e  <py (jLin )  -  moabi  pa3no>KeHiM  b  6ecK0HeHHBin  pan  no  cucTeMe  tpn(jun,x )  c|)yHKHHH  <pv(x)~ 
=  tpvl(x )  npn  5=1  b  (14). 

EcJIH  npHHHTB  3.TCCB  kn,  «  =  1 ,  N  .  paBHBIMH  iliaHCHHHM  Co6cTBeHHBIX  (|)yHKHHH  B  HOKOTOpOH 

TOHKe  x°  e  [x0,xi] : 


(28)  k„  =<pn(jun,x  ),  n  =  l,N, 

to  npn  N  — >  oo  paBOHCTBo  (27)  npno6peTaeT  cneaytomnn  bh.t: 

(29)  «.•„>.  ev.,>. 
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3,necb 


00 

(30)  W(xy>(x°,p)  =  tJWln(p)<py(pn)<p„(/Jn,x0) 

n= 1 

ecTb  ncpc.iaTO'niaji  ([lynKiirifl  ot  cocpc.iOTO'ic i i noro  ynpaBJiemiJi  uv(p)  k  bbixo.tv  oObCKTa  b  to'ikc 

x  =  x°  [4],  n pe/iCT a bji  h  io  i nc ro  co6oh  b  TaKOM  cnynae  pacnpepcJicimBiri  x-6jiok  [2-4]. 
npii  WPEr(p)»  1  b  CHJiy  (29)  c  TpeoycMoii  to'iiioctbio  BbinojmaeTca  paBeHCTBO 

(31)  Q(x°,p)  =  Q\x°,p), 

ii,  cne^OBaTenbHO,  Ha  bbixopc  chctgmbi  c  norpemHOCTbio,  onpe/iCJUiCMOH  BBioopovi  KoneHiioro  HHCJia 
N  h  napaMeTpoB  perynarapa  WPEr(p )  ycTaHaBJiHBaeTca  Ba/rairnoc  anaHeime  (fiynKiirm  goctohhhsi 
OPI1  b  BBiDpaimoii  to'ikc  x  =  x°  . 

nPH  3tom  npocTpaHCTBeHHoe  pacnpcAcaciiHC  BBixo/ia  OPI1  o/inoinaHiio  (JjHKCupyeTca  ero 

CBOHCTBaMH  HG3aBHCHMO  OT  ynpaBJIHIOIHHX  B03.TCHCTBIIH  peryH»TOpa,  COTJiaCHO  COOTHOHieHHIO 

(32)  Q(x, p)  =  Wx  Q(x°,p) . 

w{xy)(x\p) 

B  nacTHOM  cnynae  noKajibHoro  xapaKTepa  B03AeHCTBH)i  v  ( p)  b  tohkc  xl  e  | .v0 , a',  |  pacnpe/ic- 
neHHe  <pv(x)  npeflCTaBnaeT  coooii  nepe.TaTO'inyio  c])yHKHHio  n  e  p  e  x  o,i  n  o  ro  x  -  oil  o  k  a  [2-4]: 

(33)  <py(x)  =  y/^x) S(x -x*)  +  y/2(x)S'(x - x*),  +y/\>  0 . 

3/iccb  S(x  -  x*  )  h  S'(x  -  x* )  -  npocTpancTBCimasi  ,icabTa-(])yiiKi[HJi.  cocpe/iOTO'icimasi  b  tohkc 

x  =  x1  h  ee  nepBaa  npornBO/uiaa,  a  (//,  (x)  h  i//2(x)  -  mho>khto jih ,  onpcacaacMBic  kohkpothbim  xa- 
paKTepoM  KpacBoil  aa/pinn.  omrcBiBaiomcil  iiobc/ichhc  OObCKTa,  h  MecTOM  iipHao>K'cnna  aoKajibHoro 
B03aeilCTBIM  [4]. 

Ecjih  Xj  coBnapacT  c  o/inoii  H3  rpanri'niBix  tohck  x0  huh  x,  npocTpaHCTBOHHOH  o6nacTH,  3a- 
HHMaeMOH  OOTCKTOM,  to  mbi  nonynaeM  naHooacc  npocra  peanH3yeMyio  CHCTOMy  zpanuunozo  yrtpae- 
jiemin.  B  stom  cnynae  aim  TimHHHoro  BapnaHTa  y/x  =  const,  y/2=0  [4]  6yneM  HMeTb  b  (27) 

(34)  7py(pn)=  y/x(pn(pn,xl)r(xl) . 

Biicjio  N  pcryanpycMBix  mo/i  h  napaMeTpbi  perynaTopa  WPEr(p)  npn  noKaJibHOM  cocpc.iOTO- 
HeHHOM  B03,TCHCTBHH  MOTyT  6bITb  npC/lBapHTCJIbHO  naH/rCIlBI.  HCXOflfl  H3  Tpe6yeMOH  TOHHOCTH  1 10,1- 

.icpvKanini  3a/iannoro  coctojihim  OPI1  (HanpHMep,  b  y ct a 1 1 o b h b, i i i c mc a  pcvKHMC  pa6oTbi  CAY)  c  yne- 

TOM  B03.TCHCTBH3I  BOiMyiUCIlIlH  H  Ha  HCpCrynUpyCMblC  MO/1BI. 

ncpcpaTO'inaji  ([lynKiirui  pa30MKHyT0H  chctombi  b  cootbctctbhh  c  Bbipa>KeHHeM  (27)  npn  bbi- 
6ope  kn  ,  cornacHO  (28),  3anncbiBaeTca  b  BH^e 

(35)  Wpa3(p)  =  WpEr(p)  2Xl m(PWy(Mm)<Pm(Mm,X°)  ■ 

m= 1 

Ecuh  npn  rpanri'inoM  ynpaBJieHHH  b  ycnoBirax  (34)  npHHSTb  3,tccb  x°  =  x1  ,  to  nepe/iaTOHHas 
([jyHKHHn  (35)  HMeeT  3aBe,aoMo  nono>KHTeiibHbie  K03c])c|)HHHeHTbi  npn  Bcex  Whn(p) : 
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(36)  Wpa3(p )  =  WpEr (p)Yj (p) <pl, (pm , x[ ) r{x*x ) . 

m= 1 

B  TaKOM  cnynae  atm  xapaKTepHoro  Bapnanra  A  =  0  b  (2)  3aBCAO\io  ooccnciiiBacTca  ycToii'in- 
boctb  3aMKHyTOH  chctgmbi  npn  jiio6om  ko3(}x})hiihciitc  nepeAann  k*PEr  nponopunoHaABHoro  pery- 
naTopa  WEEr(p)  =kEEr  . 

Ilo  AaHHBIM  IICpC.iaTO'inBIM  (JiynKHHHM  C  IIOMOHIBIO  TIinOBBIX  'iaCTOTHBIX  MCTOAOB  MO)KHO 
OKOHHaTeJiBHO  Bbi6paTi>  perynarap  WPEr(p ) ,  ooccncHiiBaioniHii  acenaeMBin  3anac  vctoh'ihbocth  h 
iicooxoahmiac  noKa3aTenH  KanecTBa  ncpcxoAHBix  ripoucccoB  ana  Bcex  ynpaBnaeMbix  mo  A-  Yctohhh- 
boctb  Been  CHCTeMbi  b  hcjtom.  KaK  h  atm  pacnpeAeneHHBix  ynpaBJici nrir,  ooccnciiiBacTca  toabko  b 
cnynae  vctoh'ihbocth  pa30MKHyTBix  KOHTypoB  perynupoBaHna  Bcex  ocTantHtix  moa  oOBCKTa. 

3.  AjiropHTMbi  h  CHCTeMbi  ynpaBJieHHH  pacnpe^ejieHHbiMH  oSbeicraMH 
C  IO'/KHOii  CTpyKTypbl 

ripcnno-TO/KHM,  hto  ncpc/iaTO'inaa  ijiyHKnHA  OPn  AOCTaTO'ino  chohchoh  cTpyKTypBi,  ohhcbi- 
BaeMoro  b  o6meM  cnyiac  HeKOTopoit  chctcmoh  hhiichiibix  ypanncniiH  b  'hicthbix  npon3BOAin>ix 
[1,  2,  4],  npc.TCTaBHMa  b  ho,to6hoh  (1)  (])op\(c  pa3H05KeHiia  b  cxoAainnnca  b  occkohchibih  pan: 

0°  A 

(37)  W(x,4,p)=  Yw\n(P)<PrAx)  (P,M)  r(£) , 

n= 1 

PAC  Whl(p)  OTHH'iaioTca.  Boo6me  roBopa,  ot  ncpcAaTO'iiiBix  (jiynKiniH  (2),  a  (p„(x),  n  =  1,2,  -  He- 
KOTopoe  ceMeilcTBo  opToroHajibHbix  h  opTOHopMiipoBaHHbix  c  BecoM  r(x)  Ha  0Tpe3Ke  [x0, jc,  ] 
t|jyHKHHH,  ne  o6x3amejibHO  coenadawufHX  c  cofjcmeeuubmu  (pyuKifUHMU  ofneKma.  Ecjih  Taicoe  onn- 
caHHe  cnoacHoro  OPn  naipTcno,  to  sa/yia  cnHTe3a  pacnpcACAcimoro  perynaTopa  bhab  (4) 

(38)  WpEr(x,^,p)  =  n(P)<Pn(X)  <P,M)  KZ) 

n= 1 

pemaeTca  no  cxeMe,  npcAAOVKcnnoii  b  n.l,  nocKOABKy  Bee  noayneHHbie  BBinie  b  n.  1  bbiboabi  ncnoAB- 
3yioT  npuMeHHTenbHo  k  coOcTBeHHBiM  i|iyiiKnnaM  cpn  (pin ,  x)  toubko  cbohctbo  hx  opToroHajiBHocra 

h  opTOHopMupoBaHHOCTH,  coxpaHaiomeeca  ana  ceMencTBa  <pn  (a) ,  h  3th  bbiboabi  He  3aBiicaT  ot  koh- 
KpeTHoro  BHAa  Wln(p).  B  HTore,  CAY  o6beKTaMH  (37)  onaTB  cTponTca  no  cxeMaM  pncyHKOB  1-3 

KaK  COBOKynHOCTB  N  He3aBHCHMBIX  KOHTypOB  ynpaBACHIia  3BeHBaMH  WUl  ( p)  C  no  MO  II II  AO  aBTOHOM- 
hbix  peryaaTopoB  W2n(p),  n  =  \,N ,  ccai-i  npeAnoAOVKHTB,  hto  (j)yiiKnna  cocToaHna  o6beKTa  Q(x,p) 
(BKmonaa  3aAannyio  BCAi-i'inny  Q  (x,p) )  movkct  6bitb  ripcACTaBACiia  ee  paTAOVKcnucM  b  occkoiici- 
hbih  pa  a  no  cncTeMe  (p„(x) ,  aiiajiorH'ino  (9)-(l  1): 

^  00  ~  —  X\  ~ 

(39)  Q(x, p)  =  ZQ„(P)^„(X^  Q„(P)=  \Q(X,P)  <Pn(x)r(x)dx  , 

”=1  *0 

n  iioaooiibim  o6pa30M  oyACM  hmctb  atm  bxoahoto  CTaHAapTH3npyiomero  B03AencTBna 

00  _  *1 

(40)  X(Z,P)='LXn(P) <Pn (I) ;  wn  (p)  =  |  W(|, p) <pn (|) ri& . 

H=!  x0 
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Ana/ion-i'inuM  nyTeM  Ha  Mo/jenn  OPII  bh/ui  (37)  pacnpocTpanaioTCH  pe3yin>TaTbi,  nonyneimBic 
b  n.  2.  TaKHM  o6pa30M,  npoOneMa  cbo/ihtch  k  iipc/iCTaBJicnnio  nepe/jaTonHon  (jiyiiKiiH h  o6i>eKTa 
CJI05KH0H  CTpyKTyptl  B  «THnOBOH»  (})OpMe  (37). 

Ecjih  TcncpB  W(x,g,  p)  aanncbmacTCH  b  (])op\ic  (37),  to,  onepanna  npocTpaHCTBeHHon  KOMno- 
3HHHH  RJISL  BXO/l-BBIXO/UIOrO  COOTHOIUeHIia  OPEl  [2-4]  IipHBO/lHTCfl  K  BM/iy: 

^  *1  CO  ^  _ 

(41)  Q(x,p)=  J  W {x, p)  w(£, p)dg  =£tVln(p) \vn  ( p) (pn (x) . 

x0  n= 1 

CpaBHHBaa  (39)  h  (41),  naxo/niM  coBira/iaiomcc  c  xapaKTepncTHKaMH  TunoBoro  OPI1  (pncy- 
hok  2)  cooTHomeHiie: 

(42)  Qn{p)=Wht{p)Z’n(p),  n  =  1,2,... , 

cornacHO  KOTopoMy  Wln(p)  npe/iCTaBJincT  coooii  nepe/iaTOHnyio  (fiynKni-iio 

(43)  wu(p)  =  %M,n  =  l,2,... 

wn(p) 

no  /7-bim  cocTaBnaiomuM  pa/ioB  (39)  h  (40). 

CornacHO  npnHnnny  cyncpnomnim  ana  jihiichiibix  oobcktob,  Ka>K/ian  H3  cocTaBJunomux 
(Qn  ( p )  (pn  (x)  paaa  (39)  onncbiBaeTca  pemeHneM  ypaBiicniiii  OPI1  xaK  peaxnna  Ha  cooTBeTCTByiomee 
cnaraeMoe  ( p)(pn(c)  Bxo/moro  bob/ichctbhh  (40)  b  cnny  paBOHCTBa  (43).  TaKHe  peinemia  npn 
cooTBeTCTByiomeM  BBioopc  ccMciicTBa  (pn  (a)  ,  KaK  npaBHno,  MoryT  6bitb  naH/iciiBi  h3bocthi>imh  Me- 

TO/iaMH  [2-4,  9].  Tor.ua  no  hum  naxo/iaica  nepc/iaTcniBic  c[)yn  kiii-ih  (47),  h,  b  cootbctctbh h  c  coot- 
HomemiaMH  (39)-(42),  oobckt  b  penoM  OKannBacTca  n p c/ict a b h m bi m  b  (fiopMC  (37)  npn  BBinoJinenim 
yKa3aHHBix  Btime  npaKTnnecKH  ManocTecHUTentHBix  /lonymeniiii.  B  6onee  cjio/khbix  ciiTyannax  c 
npOCTpaHCTBeHHO-MHOrOMepHBIM  B BIX O/IO M  OOBCKTa  OnilCaHHBIH  HO/1XO/1  K  CHHT03y  CAY  MO/KCT 
6bitb  peajiH30BaH  nyTeM  npeacTaBneHiia  W(x,p,  p) .  WPEr  (x,  p)  ,  Q(x,  p)  n  p)  b  (fiopMC  nx 
pa3no>KeHHH  b  KpaniBie  pa/iw  no  cooTBeTCTBytomiiM  cncTeMaM  opToroHajitHtix  ([lymcm-m. 

K  aHajiornHHBiM  pe3ym>TaTaM  npiiBOUHT  mcto.t  n po CTpa iict  b  c  1 1  n  o  -  n  acTOT  n  o ii  /iCKOMrioaiimiii 
npn  CHHTe3e  CAY  TeviiiepaTypiiBiM  noneM  b  MHorocnoiiHon  epe.TC,  onnctiBaeMtiM  cncTeMon  ypaB- 
HeHiin  TennonpoBOflHOCTH  [10]. 
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Abstract 

B  pa6oTe  o6cyiKqaeTCfl  qcnoJib30Baqqe  HeKOTopwx  3(j>(j>eKTiiBHbix  MeToqoB  ynpaBJieHiia  qjis 
peineHiifl  npo6neM,  KOTopwe  MoryT  bo 3HHKHy tb  b  MeamyHapoqHbix  TexHiiuecKiix  npoeierax. 
CHanana  omicbiBaioTca  npo6neMbi,  3aTeM  qccJieqyeTcn  pa j\  bo3mo5khwx  qeqcTBHH  no  nx  perne- 
HiiK).  Co3^aeTca  ninoTeTnuecKaa  npoeKTHaa  Moqenb  «KaK  ecTb».  Ha  npoeKTHyio  CHCTeMy  qa- 
npaBJiaeTca  bjiimhiic  ueTbipex  pa3JiHHHbix  (jiaKTopoB  ii  aHajiH3npyeTca  peaKqna  cncTeMbi  Ha  3th 
B03qeiicTBiia.  OqeHHBaioTca  cqjibqwe  h  caa6bie  CTopoqw  qpoH3Beqeqqbix  H3Meqeqqq  c  qcqojib- 
30BaqqeM  aqajiHTHuecKoro  MeToqa  SWOT,  npeqnoaceqa  peopraqq3aqqa  6H3Hec-qpoqeccoB  c 
qcqoJib30BaqqeM  pe3yjibTaTOB,  qojiyueqqwx  qpq  qoMoiqn  SWOT-aHajiH3a,  h  co3qaHa  MoqeJib 
«K3K  qOJDKqO  6bITb». 

Introduction 

A  hypothetical  international  engineering  project  is  taken  into  consideration  [1].  The  project  has  a 
complex  organization  structure  and  contains  multilevel  management  systems  that  include: 

•  Owner’s  engineering  coordination  and  project  ownership  office 

•  Project  management  office  including  a  central  project  engineering  management 

•  Local  engineering  and  project  management  offices 

•  Design  institutes  and  engineering  companies  offices 

•  Construction  contractors  offices  and  on-site  field  support 

•  Construction  subcontractors  offices  and  contractor  engineering  support 

•  Local,  regional  and  national  governmental  regulation  (certification)  offices 

These  organizations  are  geographically  dispersed  and  can  often  be  located  in  different  countries 
and  separated  by  great  distances.  Making  the  situation  even  more  complex  is  the  fact  that  all  partici¬ 
pants  involved  in  the  project  have  their  own  hierarchical  organizational  structures.  Therefore,  col¬ 
laboration  in  mutual  engineering  and  construction  processes  is  refracted  via  prism  of  management 
structures  within  each  organization.  As  a  result,  there  is  the  potential  for  a  number  of  issues  that  can 
affect  the  project  execution.  In  order  not  to  be  too  lengthy,  this  paper  discusses  only  a  few  of  these 
issues  that  can  impact  a  project,  as  shown  in  Section  2.  Yet  this  approach  should  convey  some  very 
important  ideas.  The  initial  state  of  the  project  is  fixed  in  the  AS  IS  model.  A  sensitivity  analysis  of 
the  AS  IS  model  allows  understanding  system  reactions  to  the  introduction  of  different  technological 
and  organizational  impacts  (changes)  that  need  to  be  managed.  This  sensitivity  analysis  creates  a  basis 
for  application  of  BPR  and  the  creation  of  a  TO  BE  model.  Discipline  specialization,  creation  of  inde¬ 
pendent  engineering  teams  (holons  [2])  is  an  effective  way  for  project  efficiency  improvement.  Inte¬ 
grated  multidisciplinary  models,  integrated  databases  and  concurrent  engineering  form  a  basis  for  ef- 
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fective  engineering  execution.  Concurrent  engineering  is  the  earliest  possible  simultaneous  work  of 
experts  from  various  disciplines  using  set  of  multidisciplinary  physical  models,  in  order  to  achieve 
high  quality,  functionality  and  manufacturability  in  the  shortest  time,  for  a  minimum  cost.  Concurrent 
engineering  is  primarily  an  expression  of  the  desire  to  increase  the  competitiveness  by  decreasing  the 
product  lead-time,  while  improving  quality  and  cost. 

Decentralization  of  decision-making  happens  as  a  result  of  introducing  these  techniques. 
A  corporate  information  system  (CIS)  based  on  the  process  approach  to  management  [3]  has  to  be 
designed  for  the  project  in  accordance  with  all  of  these  project  execution  characteristics.  These  topics 
are  developed  within  the  body  of  this  paper  and  a  conclusion  is  made  at  the  end.  So,  here  is  a  closer 
look  at  these  issues. 

1  Problem  description  and  goal  of  this  paper 

The  issues  for  the  hypothetical  project  are  as  follows: 

•  Dissociation,  sluggishness  and  doubling  of  functions  in  hierarchical  structures  and  among  partici¬ 
pants  lead  to  inefficiency,  time  increase  and  cost. 

•  Production  at  the  lower  levels  of  the  hierarchies  depends  upon  the  pertinent  department  heads 
(managers)  and  form  “castes”  that  establish  information  channels  from  one  function  to  another 
and  religiously  blockade  all  unsanctioned  communication  or  data  exchange.  The  data  in  such 
situations  is  transferring  via  interdepartmental  paths,  which  contain  barriers  and  fences,  and  ex¬ 
perience  further  obstacles  on  higher  levels.  These  barriers  from  one  department  to  another  and 
from  one  level  to  another  are  inefficient  and  thus  increase  time  and  costs. 

•  Interaction  with  governmental  structures  in  different  countries  is  a  complicated  problem  that  is 
often  better  known  to  the  managers  of  local  engineering  and  construction  companies.  These  man¬ 
agers  together  with  local  governmental  authorities  can  form  another  “caste”  that  may  pursue  their 
own  goals  that  are  different  from  project’s  ones. 

•  Communications  and  data  exchange  is  very  complicated  in  such  projects.  When  engineers  and 
technical  specialists  from  different  departments,  from  different  companies,  from  different  coun¬ 
tries  and  from  different  cultures  are  cooperating  in  design  and  construction  of  one  system  or  ob¬ 
ject,  effective  data  exchange  information  system  is  vital. 

Engineering  in  the  AS  IS  model  leads  to  many  design  errors  that  have  to  be  corrected  at  the  con¬ 
struction  stage,  because  unfortunately  they  have  not  been  recognized  until  this  stage.  The  cost-time 
diagram,  Figure  1,  shows  this. 


Figure  1  -  Relative  cost-time  relationship  for  AS  IS  mode 


77 


In  this  example,  detailed  engineering  works  are  finished  after  five  months;  construction  begins  after  on 
four  months.  However,  in  the  AS  IS  model,  engineering  works  were  continued  during  a  project  cor¬ 
rection  period  and  many  discrepancies  in  engineering  are  discovered  during  construction.  The  cost  of 
correcting  such  discrepancies  is  very  high  due  to  the  mobilization  of  expensive  construction  resources, 
experience  rework  and  delays  awaiting  resolution  of  engineering  issues. 

This  paper  seeks  to  analyze  the  issues  described,  and  to  offer  a  process  (BPR)  for  determining 
needed  changes  and  the  steps  to  achieving  implementation  of  BPR.  Likewise,  the  process  used  to  ac¬ 
complish  this  can  be  posed  as  an  introduction  of  a  process  approach  to  international  engineering  man¬ 
agement  practice.  Also,  this  process  will  allow  the  solutions  of  problems  such  as  those  mentioned 
above  and  will  thus  increase  the  efficiency  of  international  engineering  project  execution. 

To  achieve  this  goal,  we  have  to  solve  the  following  tasks: 

•  Accomplish  a  sensitivity  analysis  of  the  AS  IS  model  for  the  changes  that  will  occur  after  intro¬ 
duction  of  new  technologies  and  methods  into  the  project  execution. 

•  Implement  the  re-engineering  of  business-processes  (BPR)  to  achieve  the  best  practice  and  to 
creation  the  TO  BE  model. 

•  Make  conclusions  of  the  findings  and  plan  further  activities. 


2  Sensitivity  analysis  of  AS  IS  model 

The  AS  IS  model  is  created  to  describe  a  hypothetical  model  with  potentially  realistic  situations 
that  can  occur  within  international  engineering  projects.  The  model  is  created  with  realistic  situations 
so  that  a  useful  analysis  can  be  done.  Let  us  fix  the  situation  like  it  was  described  in  the  introduction 
and  provide  several  possible  technological  impacts  to  this  state.  The  reaction  to  the  impacts  is  the  sub¬ 
ject  of  our  analysis.  The  following  impacts  will  be  presented:  (1)  introduction  of  extranet  into  man¬ 
agement  practice,  (2)  utilizing  concurrent  engineering  methods  and  practice  and  integrated  project 
execution  (3)  flattening  of  organizational  structure  (4)  decentralization  of  decision-making  within 
framework  of  project  goals  and  overall  criteria  established  by  owners,  creditors  and  top  project  man¬ 
agement. 

2.1  Impact  of  extranet  being  used  by  management 

A  project  web  site  is  set  up  and  organized  with  extranet  standards,  creating  a  good  means  for  ef¬ 
fective  data  exchange  such  as  project  goals,  scopes  definitions,  drawings,  specifications,  standards, 
design  basis,  project  execution  plan,  organization  charts,  announcements,  online  meetings,  videocon¬ 
ferences,  schedules,  budgets,  progress  reports  and  more.  This  technique  allows  putting  into  practice 
virtual  (distributed  via  the  internet)  engineering  and  combining  geographically  dispersed  offices  into 
one  virtual  office.  This  approach  gives  an  opportunity  for  the  orchestration  and  coordination  of  the 
various  engineering  discipline  teams  that  work  in  different  offices.  This  “virtual  office”  operates  al¬ 
most  as  a  real  “face-to-face”  office,  yet  enables  people  from  different  geographical  locations  to  work 
together.  The  strong  and  weak  sides  of  this  approach,  opportunities  and  threats  are  presented  in  ta¬ 
ble  1. 


Table  1  -  SWOT  table  for  introduction  of  the  extranet: 


Strong  points:  Direct  links  to  project  data,  fast 
access  to  the  changes  made  in  other  disciplines, 
possibility  to  communicate  directly  with  all  par¬ 
ticipants  from  the  various  disciplines,  seeing 
many  things  in  writing  without  chance  of  misin¬ 
terpretations  via  conversations  yet  allowing  con¬ 
ferences  and  discussions  when  appropriate 


Weak  points:  Possible  complex  structure  of 
access  authority,  need  for  org  chart  flattening 
and  decentralization  of  decision-making 
process,  reluctance  by  individuals  to  partici¬ 
pate  and  communicate  via  internet  can  slow 
progress,  possibility  of  playing  political 
games  and  throwing  responsibilities  “over  the 
fence”  to  someone  else 
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Opportunities:  Reduction  in  cost  of  expatriots 
living  in-country  where  work  may  be  taking  place 
at  offshore  engineering  offices,  wider  participa¬ 
tion  of  quality  due  to  eliminating  inconveniences 
of  extended  travel  and  being  away  from  home, 
reduction  of  travel  costs 


Threats:  Possibility  of  control  lost  due  to  di¬ 
rect  horizontal  links,  technical  malfunctions 
can  disrupt  progress,  vulnerability  to  in¬ 
country  governments  that  may  control  inter¬ 
net  and  telecommunication  links 


2.2  Impact  of  using  an  integrated  design  model  of  facilities  -  drawings  and  engineering  “Deliver¬ 
ables” 

Authors  stressed  in  Globalization  Problems  in  International  Engineering  Project  Management, 
Engineering  and  Management  Journal,  Kazakhstan,  2002  [1]  that  in  order  to  work  globally,  it  is  very 
important  to  have  an  integrated  model.  It’s  obvious  that  effective  management  needs  reliable  informa¬ 
tion  about  the  current  state  of  a  project.  For  geographically  dispersed  projects,  where  many  managerial 
groups,  design  institutes,  engineering  companies,  vendors,  construction  contractors  and  subcontractors 
take  part,  an  integrated  project  model  has  to  be  created  combining  the  total  scope  of  the  project  and  all 
known  project  design  considerations.  It  should  encompass  all  considerations  such  as  geographical, 
environmental,  governments,  logistics,  communication,  process,  power  supply,  owners,  developers, 
commercial,  engineering  disciplines,  main  equipment  (mechanical,  electrical,  control  systems,  tele¬ 
communications,  architectural),  land  requirements,  socio-political,  socio-economic,  cost,  contracting 
plan,  project  organization  structure,  coordination  procedures,  work  process  diagrams,  and  more.  Much 
of  the  technical  portion  can  be  defined  in  a  design  basis,  which  can  be  a  significant  portion  of  the 
model,  itself.  And,  the  model  should  become  a  “working  document”  in  that  as  the  project  progress,  the 
model  evolves  and  becomes  more  perfect.  The  drawings  and  technical  documents  needed  for  permit¬ 
ting  and  construction  certainly  move  toward  a  detailed  and  final  state.  (Note  that  the  discussion  of  a 
model  or  any  of  the  main  topics  mentioned  in  this  paper  could  be  a  part  of  an  entirely  separate  presen¬ 
tation,  so  this  discussion  is  abbreviated.) 

Such  a  model  has  to  appear  at  earliest  design  stage  and  be  developed  with  the  project  staff  and 
cover  through  commissioning,  start-up  and  turnover.  An  integrated  model  and  an  integrated  database 
provide  a  united  vision  of  the  designed  facilities  and  allow  working  in  parallel  within  the  various  pro¬ 
ject  groups  and  sub-groups.  All  project  participants  can  make  their  own  input  and  have  access  to  in¬ 
puts  made  by  others. 

One  thing  that  is  taking  place  within  the  model  is  that  all  project  participants  are  working  within 
consistent  parameters  of  document  format  and  software,  so  that  as  drawings  and  technical  documents 
develop,  there  is  a  “one  project”  look  to  the  project.  But  this  is  not  just  an  appearance.  It  is  a  consis¬ 
tency  that  translates  into  clear  communication  and  understanding.  It  also  makes  the  “deliverables” 
more  user  friendly  and  thus  more  effectively  useful,  thus  improving  construction  and  other  usage  effi¬ 
ciency.  This  translates  into  lower  overall  project  cost. 

Today,  there  exists  all  the  means  needed  for  creation  of  integrated  models,  and  implementation 
yields  the  possibility  of  having  quick  and  effective  access  to  databases  and  shared  information. 


Table  2  -  SWOT  table  for  the  introduction  of  an  integrated  model: 


Strong  points:  Clear  understanding  of  overall  project, 
momentary  check  of  new  impacts  from  one  discipline 
by  other  disciplines,  direct  links  to  project  data  by  all 
participants,  fast  access  to  the  changes  made  in  other 
disciplines,  confirmed  sharing  of  knowledge 


Weak  points:  Complex  structure  of  the 
model,  need  accurate  project  profile  of 
standards  definition,  need  for  access 
authority,  access  needs  to  have  an  effec¬ 
tive  definition  for  all  participants,  need 
for  the  flattening  of  the  organization 
structure  and  allowance  for  all  to  use  the 
model,  need  to  have  management  of  the 
model 
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Opportunities:  Reduction  in  cost  of  interdisciplinary 
coordination,  overall  project  schedule  reduction,  pro¬ 
ject  quality  improvement,  clarity  and  proof  of  engi¬ 
neering  progress 


Threats:  Possibility  of  departmental 
concerns  for  loss  of  control  due  to  direct 
horizontal  links  in  some  of  the  engineer¬ 
ing  organizations 


2.3  Impact  of  flattening  the  organizational  structure 

In  general,  flattening  of  organizational  structure  leads  to  a  reduction  in  the  direct  and  even  the 
indirect  cost  of  management.  To  increase  efficiency  of  management,  efficient  methods  and  work 
processes  have  to  be  implemented,  for  example  those  mentioned  in  subsections  2.1  and  2.2  above. 
Not  only  methods  such  as  these  are  good,  but  also  the  hierarchical  management  system  has  to  be 
formed  as  a  holistic  one  [4].  To  help  achieve  this,  holons  can  be  created  which  are  self-organized,  self- 
sufficient  groups  of  specialists  that  can  solve  posed  problems.  All  needed  authority  and  responsibility 
have  to  be  delegated  to  these  groups.  As  long  as  project  groups  stay  within  project  design  bases  and 
guidelines,  decision-making  processes  can  be  decentralized  in  the  project  and  the  solution  of  only  stra¬ 
tegic  problems  could  be  left  for  centralized  management.  To  put  this  into  practice,  BPR  has  to  be  im¬ 
plemented  and  an  up-to-date  computer  system  with  united  and  integrated  information  has  to  be  ap¬ 
plied.  In  other  words,  the  implementation  of  this  change,  can  be  done  if  extranet  usage  and  project 
modeling  is  done  as  described  in  subsections  2.1  and  2.2  of  this  paper.  One  last  consideration  for  flat¬ 
tening  or  decreasing  the  levels  of  management  within  the  project  organization  is  that  sound,  skilled 
and  experienced  people  should  be  chosen  within  the  project  management  and  engineering  organiza¬ 
tion.  Ultimately,  the  project  will  only  be  as  successful  as  the  people  within  the  project  organization. 
Skill  and  experience  can  often  make  up  for  deficiencies  elsewhere,  but  this  is  not  to  diminish  the  need 
for  good  project  methods  and  work  processes. 


Table  3  -  SWOT  table  for  the  impact  of  flattening  the  organizational  structure: 


Strong  points:  Distribution  of  the  discipline  tasks  be¬ 
tween  the  most  effective  discipline  teams,  organizing 
the  work  process  on  the  basis  of  supply  /  demand,  high 
professional  solutions  reached 

Weak  points:  The  need  for  and  increase 
in  interdisciplinary  communication,  the 
need  for  special  technology  (extranet, 
integrated  model,  integrated  database)  to 
be  implemented 

Opportunities:  Reduction  in  cost  of  decision-making, 
reduction  in  overall  schedule  due  to  quicker  decision¬ 
making,  reduction  in  cost  of  project  management  per¬ 
sonnel 

Threats:  Risk  of  control  loss  due  to  ab¬ 
sence  of  hierarchy  in  management  struc¬ 
ture 

2.4  Impact  of  decentralization  of  decision-making 

The  AS  IS  model  performs  decision-making  in  a  central  engineering  and  project  management  of¬ 
fice,  which  segregated  geographically  from  the  offices  where  the  detailed  engineering  is  actually  tak¬ 
ing  place.  On  a  global  project,  these  detailed  engineering  offices  are  often  dispersed  across  cities,  re¬ 
gions  and  even  countries.  In  many  cases,  these  dispersed  engineering  offices  are  capable  of  solving 
engineering  and  technical  problems,  but  are  not  empowered  to  do  so  and  such  is  the  case  in  the  AS  IS 
model.  These  dispersed  engineering  offices  and  institutes  are  also  comprised  of  multi-disciplines  and 
specialists  that  are  experienced  in  making  significant  decisions  as  well.  Almost  all  engineering  solu¬ 
tions  involve  or  impact  other  disciplines,  which  is  the  nature  of  integrated  design.  These  engineering 
and  technical  organizations,  though  set  apart  from  a  group  of  managers  at  a  central  decision-making 
office,  have  the  resources  to  grasp  the  issues,  understand  the  problem,  offer  viable  solutions,  and  im¬ 
plement  the  needed  actions.  The  SWOT  analysis  shown  below  considers  the  possibility  of  decision¬ 
making  process  being  decentralized  and  authority  delegated  from  a  central  engineering  office  to  the 
appropriate  engineering  teams  best  equipped  to  resolve  the  pertinent  problems. 
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Table  4  -  SWOT  table  for  the  impact  of  decentralized  decision-making: 


Strong  points:  Distribution  of  the  decision-making 
processes  between  the  most  effective  discipline  teams, 
greater  selection  of  resources  for  matching  the  problem 
with  experienced  specialists 

Weak  points:  The  need  for  an  increases 
efficiency  in  interdisciplinary  communi¬ 
cation  -  special  technology  may  be  re¬ 
quired  for  communication  and  coordina¬ 
tion  (extranet,  integrated  model,  inte¬ 
grated  database) 

Opportunities:  Reduction  in  cost  of  decision-making, 
reduction  in  overall  schedule,  possible  quality  im¬ 
provement,  stronger  team-building  and  “ownership”  of 
engineering  and  design  decisions  and  activities 

Threats:  Risk  of  loss  of  control  by  over¬ 
all  project  management  due  to  delega¬ 
tion  of  decision-making  away  from  cen¬ 
tral  office 

2.5  Summary  of  sensitivity  analysis  results 

The  SWOT  analysis  of  the  AS  IS  model  reaction  to  the  impacts  described  above  leads  to  the  fol¬ 
lowing  conclusions:  There  are  possibilities  to  increase  efficiency  of  business  (work)  processes  in  pro¬ 
ject  management  and  project  execution.  To  realize  the  potential  impact,  BPR  is  needed  for  develop¬ 
ment  and  implementation  of  an  effective  TO  BE  model. 

3  Re-engineering  of  business-processes  and  TO  BE  model  creation 

The  goal  of  business-process  re-engineering  (BPR)  is  to  fundamentally  change  the  way  the  or¬ 
ganization  operates.  Information  technology  shouldn’t  be  “changed  for  change’s  sake”  or  rationale  for 
deploying  different  software  tools.  It  has  to  be  revolution  through  evolution  and  improve  the  company 
global  business  in  a  variety  of  ways,  including  the  following: 

•  Customer  responsiveness  -  We  have  to  stay  as  close  to  customer  as  possible.  Many  globalization 
obstacles  have  to  be  overcome  to  do  this. 

•  Faster  time  to  market  -  The  race  belongs  to  the  swift.  By  eliminating  needless  or  redundant  proc¬ 
esses,  using  extranet  tools  for  engineering,  a  company  can  streamline  the  operations  to  bring 
products  and  services  to  market  faster  than  before.  Therefore,  in  general,  projects  must  be  com¬ 
pleted  as  fast  as  possible. 

•  Building  barriers  to  competitive  entiy  -  Integrated  models  and  databases  provide  innovative 
means  to  stay  close  to  the  global  customers  and  create  effective  deterrents  to  competition. 

•  Enhanced  innovation  -  Improvements  in  operations  offer  the  potential  to  enable  organizations  to 
innovate  in  new  ways  quickly  and  continuously. 

There  are  numerous  approaches  to  BPR.  One  of  the  potential  techniques  is  presented  below  and 
it  includes  six  stages  as  follows: 

1)  Build  Awareness  -  A  situational  assessment  and  problem  statement  have  to  be  done,  related  to 
operational  performance,  customers,  employees,  competitors,  industry  and  market  trends. 

2)  Create  an  AS  IS  model  -  Find  and  observe  the  flawed,  sub-optimal,  non- value-added  processes 
that  are  stifling  desired  results.  “What  needs  to  be  changed”  needs  to  be  defined. 

3)  Envision  alternate  approaches  -  Once  the  problem  has  been  diagnosed,  a  BPR  team  should  ar¬ 
ticulate  a  new  strategic  direction  for  processes  and  associated  measurements  as  well  as  evaluate 
new  business  alternatives.  Costs  of  BPR  have  to  be  estimated.  Benefits  like  organization  affected 
(customers,  development,  services),  type  of  benefit  (cost  reduction,  increased  revenue),  timing  of 
benefit  (immediate,  first  year,  future)  have  to  be  estimated  too. 

4)  Redesign  the  business  process  -  An  overview  of  solutions  must  be  made  as  well  as  a  vision 
statement  and  estimation  of  goals.  A  TO  BE  model  has  to  be  created.  Solution  details  have  to  be 
defined  like  changes  to  the  organization  (people,  culture,  and  training),  changes  to  the  work 
processes,  changes  to  support  systems,  changes  for  computer  applications,  etc.  Also,  the  solution 
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alternatives  (even  the  do  nothing  scenario)  have  to  be  analyzed.  Critical  assumptions  and  risk  as¬ 
sessments  have  to  be  done  as  well  as  a  SWOT  analysis  or  some  other  analysis  technique. 

5)  Implement  the  TO  BE  model  -  This  stage  involves  not  only  the  new  processes  in  a  new  man¬ 
agement  and  Information  Technology  (IT)  infrastructure,  but  also  training  and  adoption  as  well. 
Both  IT  and  management  change  implementation  should  be  done  in  parallel,  following  a  joint 
plan. 

6)  Re-evaluate  new  potential  -  Tuning  new  processes,  and  continuously  building  the  organizational 
learning  into  business  processes  is  a  key  stage  of  the  BPR  life  cycle. 

One  of  the  key  elements  of  BPR  is  the  development  and  implementation  of  information  systems. 
Some  of  the  main  ideas  used  in  corporate  information  systems  are  developed  using  the  process  ap¬ 
proach  to  business  management.  The  authors  have  presented  such  ideas  in  a  previous  paper  (see  refer¬ 
ence  [2]).  Reduction  in  project  engineering  costs  will  come  as  a  result  of  BPR  and  the  implementation 
of  a  Corporate  Information  System  (CIS)  containing  an  integrated  database.  This  relationship  of  costs 
(and  costs  reduction  between  AS  IS  and  TO  BE  models)  is  depicted  in  Figure  2  below.  The  curve 
represents  the  expected  monthly  cost  of  engineering.  Note  that  for  illustration  purposes  there  are  no 
units  on  “Cost”  and  “Time”  but  the  idea  is  that  implementation  of  BPR  as  mentioned  in  this  paper  will 
reduce  the  engineering  cost  of  the  project  not  only  during  the  normal  detailed  “Engineering”  stage,  but 
also  in  at  period  which  follows  when  “Correction”  is  made  to  account  for  mistakes,  oversights  and 
poor  engineering  quality.  This  “Correction”  occurs  during  the  construction  period  and  only  shows  the 
engineering  costs.  The  impact  upon  construction  and  procurement  costs  are  much  greater,  but  not 
within  the  scope  of  this  discussion.  To  further  clarify,  the  “Correction”  shown  in  the  chart  is  referring 
to  activities  such  as  correcting  during  the  construction  stage  for  inadequate  engineering  and  design.  It 
can  be  viewed  as  a  time  period  when  the  project  is  under  construction  and  either  the  engineering  was 
adequate  and  the  engineering  cost  was  as  expected  as  in  the  TO  BE  model,  or  the  engineering  and 
design  was  found  to  be  lacking  and  the  engineering  cost  increased  during  the  construction  (“Correc¬ 
tion”)  stage. 


Engineering  (AS  IS) 
Engineering  (TO  BE) 
Correction  (AS  IS) 
Correction  (TO  BE) 


Figure  2  -  Cost-Time  curve  after  BPR 

In  general,  the  reason  that  there  are  significant  cost  reductions  in  the  TO  BE  model  is  that  there 
is  higher  quality  project  engineering  and  design  due  to  implementation  of  concurrent  engineering 
which  utilized  an  effective  extranet  usage,  an  integrated  design  of  facilities,  a  flattened  organization 
structure,  decentralization  of  decision-making,  and  a  CIS  for  more  effective  management. 
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Conclusion 

1)  Problems  that  arise  during  international  project  development  are  highlighted. 

2)  An  AS  IS  model  is  created  and  “fixed”  for  a  sensitivity  analysis. 

3)  Four  impacts  (changes)  are  applied  separately  to  the  AS  IS  model  and  reactions  to  these  impacts 
are  described. 

4)  A  SWOT  analysis  is  presented  for  each  Impact  (change). 

5)  A  BPR  technique  is  proposed  to  achieve  strong  points  revealed  in  SWOT  analyses  and  to  de¬ 

velop  a  TO  BE  model. 

Authors  plan  to  develop  results  into  methods  for  international  project  management. 
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Abstract 

Self-development,  self-regulation  and  purposefulness  models  mechanisms,  which  information  co¬ 
operation  is  defined  by  complex  open  systems  evolution  strategy  are  considered. 

BBe/teime 

Ilpoucccbi  rBontonnn  b  ciKT/Kimix.  otkpbitbix  CHCTGMax  ooycaaBaitBaioT  hx  pa3BHTtie,  noBBime- 
Htte  pa3Hoo6pa3ita  noBC/tcnita.  o6pa30BaHtie  iiobbix  cipyKTyp,  ynyimcnnc  KauecTBa  (])ynKiinonnpo- 
Bamta.  Ohh  ooccncnnnaioT  a/tanTanmo  cyiuccTBOBamia  ciiCTeM  bo  bhcihhch,  iftMcnaioincitca  cpc/tc. 
ripoucccBt  3Bonionitii  aBaaioxca  pcayabTaTOM  HHcjtopMaitHOHHoro  b  3  a  n  m  oyi  c  it  c  t  b  1 1  a  Tpex  CHCTeMHbix 
MexaHH3MOB  patBiTtita:  ncacnanpaBacnita.  c  a  \t  op  c  ry  a  it  po  b  a  1 1  it  a  it  caMopa3BHTtta. 

UcacnanpaBaenne  pcaaiftycTca  bhchihhm  bobachctbhcm,  ooccncmtBaioiiiitM  H3MeHeHiie  co- 
CToainta  citCTCMBi  b  mcaacMOM  nanpaBacnit  it  pa3BHTiia.  MexaHH3M  c  a  \t  op  c  ry  a  it  po  b  a  1 1  it  a  ooccriciit- 
BaeT  ycToii'iiiBOCTB.  CTaonabiiocTb  ([lynKniioiiiipoBaiiita  cttCTeMbi  Ha  ocHOBe  OTpnnaTcabnoii  o6paT- 
hoh  crtatit.  BbipaoaTbiBaiomcii  BHyipeHHite  ynpaBaaioiiinc  B03/tcitcTBiia.  y\tciiBmaioiitiic  OTKaoncnna 
ot  >KeiiaeMoro  nanpaBacnna  pat b nan a  it  KOMneHcupytomne  Ban anno  bccbo3mo>khbix  noMex  it  B03- 
MymeHHH.  CaMopa3BHTne  ooycaaBaitBacTca  MexaHH3MOM  noao>KitTcabnoii  o6paTHoit  cmatit.  BBipa6a- 
TBiBaioimiM  ncan,  onpcacaacMbic  BHyipeHHHMH,  CTpyKTypHbiMii  it  (JiyuKniioiiaaBiiBiMii  xapaKTeptt- 
CTHKaMH  CHCTCMBI.  IIpH  3TOM  BHyTpeHHIte  IlCait  CHCTCMBI,  KaK  npaBHJIO,  I1IIBIC,  'I CM  BHCHtHHC  I|Cait, 
(JiopMiipycMBic  MexaHH3MOM  n  ca  cn  a  n  p  a  Ba  c  n  n  o  ro  pat  but  it  a. 

Ilpn  HC3aBHCttMOM,  aBTOHOMHOM  .TcitcTBitit  Ka>K/ibiit  MexaHH3M  ynpaBacinta  HrpaeT  npitHHHnit- 
aabHO  paaaii'iiiyio  poab  b  (JiyuKiiiioiiiipoBaiiiiii  chctcm.  UcacnanpaBaenne  onpeacaacT  rciicpaabiiyio, 
CTpaTcrii'iccKyio  iianpaBnennocTb  patBnrna  chctcmbi.  MexaHH3M  c  a  \t  op  c  rya  it  p  o  rt  a  1 1  it  a  CTaonaiftH- 
pyeT  itOBcaciiitc,  ooecncniBacT  apanTamtio  k  iitMciieiiitaM.  yMeHbinaeT  MHoroo6pa3He  cocToamtii 
chctcm,  npiiBoaiiT  k  pa3pyuieHHio,  ac3opraiiit3aiin it  cTpyKTyp.  MexaHH3M  caMopa3BiTtna  iipitBoaitT  k 
pocTy  Miiorooopatiia.  k  o6pa30BaHi«o  h  opraHH3au,HH  hobbix  cipyKTyp  h  cymecTBOBaHHio  HeycTOH- 
HHBOCTH,  KaK  06lL|eCHCTeMH0r0  CBOHCTBa. 

1  Ea30Ba«  MOflejIb  I\lC\aiIH3MOB  3BOJIIOItHOHHOrO  pa3BHTHH 

B  KaaccTBC  npoTOTitna  patBiiBaiomciica.  TBoatonnonnoit  chctcmbi,  xapaKTcpittyioiiiciica  B3ait- 
MoytCHCTBiteM  Tpex  Bbimcncpc'iitcaciiiibix  MexaHH3MOB  ynpaBacinta,  paccMOTpttM  SKonovtit'iecKyio 
MaKpocucTeMy  c  arpernpoBaHHBiM  KanHTajiBHBiM  pecypcoM.  Ba30Byio  Mo/tcab  /tnnaMiiKit  skohomh- 
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necKOH  chctcmm  3anHmeM  Ha  ocHOBe  6ajiaHca  (JniHaHCOBbix  noTOKOB  b  cjropMe  mo.i h (]) h  i  m  p  o  b  a  r  m  o  ro 
ypaBHeHiM  Conoy  [1], 

(1)  Y  +  I  =  n  +  N, 

r^e  Y  —  npo/iyKHHfl.  npoH3Bc,acimaa  chctgmoh,  7  —  BHeniHue  (jmnancoBoe  bob/ichctbhc  (BHeniHue 

HIIBCCTHKH h),  77  I lOTpCOJTCimafl  ripo/iy KHH53 .  N- —  ([lIlIiailCOBBIC  CpC/ICTBa,  H.iyillHC  Ha  pa3BHTHe 

(BHyTpeHHHe  HHBeCTHHHH). 

IlpoH3BeAeHHaa  ripo/iVKima  Y  npn  CTaoHUBiioM  ypoBHe  arpcrHpoBaimoii  TexHononiH  npoH3- 
BOJICTBeHHOH  JITC^BIIOCTH  Onpe/ienflCTCH  /lByX(])aKTOpilOH  H  p  0  H3  B  O/ICT  B  C II II O  H  (JiyilKUHCH  THna 

Ko66a-/]yrnaca  [2] 

(2)  Y(t)  =  A  ■  Ka (t)  ■  (t) , 

r,3c  K(t)  -  Hcnojn>3yeMbie  KanHTajibHbie  pecypcti,  L(t)  -  rpy/ioBBic  pecypcti,  3a^eHCTBOBaHHbie  b 
npon3Bo^cTBeHHOH  ^eaTenBHocTH  A,  a,  P  -  iiapavicTphi  Moaenn  (nocToaimbic),  xapaKTepH3yiomHe 
3(J)c})eKTHBHOCTb  arpenipoBaHHOH  TexHononiH,  t  -  Bpcvia. 

IloTpe6neHHe  77 b  (1)  nonaraeTca  nponopiiHoirajiBiiBiM  npoH3BC,icimoH  npo/iVKiu-m 

(3)  n  =  PY, 

r^e  p  -  K03(j)(j)HpHeHT  noTpeGneHiia. 

CnHTaeTca,  hto  BHyTpeHHHe  HHBecTHHHH  N  i-i/ivt  Ha  B03o6HOBneHHe  H3pacxonoBaniiBix  Kami- 
TajiBHBix  pecypcoB  h  Ha  yBenHHefflie  k  arm  Tan  a  [  1  ] 

(4)  —  +  aK  =  N, 
dt 

r^e  a  -  KoscJuJnmneHT  bbi6bithh  (pacxoAOBaHiia)  KamiTana. 

CoBOKynHOCTB  cooTHomeffliH  (l)+(4)  CBoniiTca  k  o/moMy  Jl h (}) <f> c p c r  1 1  m an b r r o \iy  ypaBHeHHio 
OTHOCHTenbHO  KanHTanbHbix  pecypcoB  K(t) 

(5)  K'  =  {\-  p)ALpKa  -aK  +  I . 

YpaBHeHne  (5)  aBnaeTca  HexoTopoH  Mo/m<]>HKaimcH  MoaenH  Conoy  [1],  h  onucbiBaeT  sbohio- 
HHK)  3KOHOMHHCCKOH  CHCTCMM  npH  B 3 a H M O/I C H CT B H  H  BHCHIHerO  B03/ICHCTBHH  H  BHyTpeHHHX  Mexa- 
hh3mob  caMoopraHH3au,HH.  IlepBbiH  HJieH  npaBOH  Haem  ypaBHeHHn  (5)  xapaKTepH3yeT  MexaHH3M 
caMopa3BHTHa,  peanH3yeMHH  rionovKHTcmmoH  o6paTHon  cbh3mo.  Btopoh  'incn  oTBenacT  MexaHH3My 
caMoperyjTHpoBaHHH,  o  6  e  c  n  e  h  h  b  a  i  o  m  e  m  y  ycTOHHHBOCTb  ([ryiiKimoimpoBannsr  chctcmm  Ha  ochobc 
OTpupaTeiibHOH  o6paTHOH  cbh3h.  TpcrHH  hucii  oinicBiBacT  BHeuiHee  ynpaBnaiomcc  bob/ichctbhc. 

IIohohchm  b  (5),  hto  HHCJieHHocTB  TpynoBbix  pecypcoB  L(t)  H3MeHaeTca  HecymecTBeHHo  3a  aHa- 
jih 3Hpy eMMH  nepno/i  BpeMeHH  T.  h  ee  mohcho  npHGnHnceHHO  nononciiTb  nocroaHHOH,  paBHOH  cpe/r- 
HeMy  3HaHeHHio 

(6)  i  =  ^\L(t)dt. 

1  o 

B  3tom  cny'iac  Mo/ianr,  3bojtfoi;hh  3kohomhhcckoh  chctcmm  (5)  3anHmeM  b  cne/iyiomcM  bh/ic 
OTHOCHTenbHO  KanHTanbHoro  pecypca  chctcmm  K 

(7)  K'  =bKa -aK  +  I , 
rae  b  =  (1  -  p)ALP  . 

cnc/iyiomyio  pacniHpeHHyio  HiiTcpnpeTaimio  nonyHeHHoro  ypaBiienun  (7).,  YnuTHBaa 
CHMMeTpuHHOCTb  (2)  OTHOCHTenbHO  K  h  L.  pac'cyne/iaa  aHanOTHHHHM  o6pa30M,  nonyHHM,  HTO  nOBe- 
neHHe  npyroro  —  TpyuoBoro  pecypca  7.(7)  —  oimcbiBacTca  TaxiiM  nee  xaic  (7)  ypaBHeHneM.  B  coot- 

BeTCTBHH  C  3THM  Oy/ICM  CHHTaTb,  HTO  3aBHCHMOCTb  (2)  M05KH0  TaiOKe  HCn0nb30BaTb  Rim  OIlHCailHJI 
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(|)yHKLU10HHp0BaHHfl  pHIBIIBHIOIIICHCa.  3BOniOHHOHHOH  CHCTeMBI  npH  B03/ICHCTBMH  HHBIX  (J)aKTOpOB 
(pecypcoB):  npiipoano-CBipBCBBix,  Tonaii  bi  10-31  icprcTiiHCCKiix.  Hii(])opMaiiiioimBix.  HiinoBannoimBix. 
h  apynix.  nono>KHM  aaJiee,  hto  c o b o k y n ii o c t b  pecypcoB  sbojiiouhohhoh  chctcmbi  mo>kho  imTcrpn- 
poBaHO  oxapaKTepii30BaTB  ohiihm  arpenipoBaniiBiM  o6o6meHHtiM  pecypcoM  X.  Ero  BeniiniiHa  nony- 
naeTca  nyTeM  CBcpTBiBamia  onpeaeneHHBiM  o6pa30M  3iialicinrii  ochobhbix,  6a30Btix  (JiaKTopoB.  Ilpn 
TaKOH  HiiTcpnpcTai(HH  oyacM  cniiTaTB,  hto  ypaBiicnnc  (7)  npuroano  ana  onucanna  annaMUKii 
o6o6meHHoro  pecypca  X 3bohiou,hohhoh  chctcmbi. 

B  COOTBCTCTBHH  C  lip HBC.TCIIIIBIMH  paCCV/KpCIlHJIMH  3anilHieM  ypaBHeHIie  (7)  B  C-3C,TyiOIHCM  BI1- 

ae 

(8)  X'  =  bXa  -aX  +  I . 

/place  ypaBHeHIie  (8)  oy/iCM  ciHTaTB  oaaoBoii  arpernpoBaHHoii  MoaenBio,  ycpeaneno  oiihcbi- 
BaiomeH  npoucccBi  aBomomin  b  otkpbitbix,  pa3BiiBaK>miixca  cucTeMax.  X a p a  ktc  p  h  ct  h  k  h  h  napa- 
MCTpBI  6a30B0H  MO.TCHH  6yHCM  IlHTepnpeTIipOBaTB  C-BCPyiOIHUM  o6pa30M. 

BennHHHy  Y  oy.TCM  ciHTaTB  o6o6meHHOH  KoopawiaTOH,  niiTcrp  amnio  xapaKTepH3yiomeH  co- 
CToaniie  (noTcnnuan)  chctcmbi.  Ilpn  stom  3aBHCHM0CTB  Y  ot  o6o6meHHo  pecypca  X  otbcibct  no- 

CTOaHHOH  OTHOCHTeUBHOH  (-30 Tap H(j) M H 'ICC KO H )  HyBCTBHTeUBHOCTH  COCTOHHHU  CHCTCMBI  K  H3MCHC- 
hhk)  pecypcHBix  B03,TciicTBnii  —  a  =  X  dY/Y  dX  =  const .  H3  3Toro  cncaycT,  hto  o6o6meHHBie 

Koop.TiiiiaTa  n  pecypc  chctcmbi  CBaiaiiBi  ancMciiTapiiBiM  coothoihchhcm  Y  =  BXa ,  rae  B  -  Mac- 
niTa6HBiH  noKa3aTenB.  Ohcbiihiio,  nenco  3anncaTB  ypaBHeHIie  aBomomni  ana  Koop/imiaTBi  cocToamia 
Y,  o.xiiaKo  oho  6onee  rpo\to3,TKoc  h  MeHee  yaoonoc  ana  aHanH3a,  n  b  KanccTBc  6a30Boii  oyacM  11c- 
nonB30BaTB  MoaenB  (8). 

IlepBBiH  HneH  b  npaBoii  'iacTii  (8)  onucBiBaeT  MexaHH3M  (fiopMiipoBaniia  BHyTpeHHiix  ncncii 
chctcmbi.  IlapaMeTp  b  aBnaerca  o6o6meHHBiM  noica3aTeneM,  HHTerpajiBHO  xapaKTepH3yiomHM  iih- 
TeHciiBHocTB  o6pa30BaHiia  BHyTpeHHiix  ncncBBix  ycTaHOBOK.  BTopoii  HJieH  (8)  o6ecneHHBaeT  cTaon- 
nH3au,Hio  iiponeccoB.  06o6meHHBiH  napaMeTp  a  xapaKTepH3yeT  HHTerpajiBHBie  niaep'/KKii  Ha  /ioobi- 
ny,  npnoGpeTeHne,  npeo6pa30BaHne  n  iicnonB30BaHiie  Bcex  bhhob  pecypcoB  chctcmbi  ii  oobcmhhc- 
Hiie  (arpenipoBaHHe)  hx  b  o6o6meHHBra  pecypc  X.  I  -  BHeniHee  ucncnanpaBnaiomcc  bob.tchctbhc. 
ByaeM  CHHTaTB,  hto  arpernpoBaHHBie  xapaKTepucTHKii  chctcmbi  X(t)  h  Y(t)  aBnaioTca  Ha6nioaaeMBi- 
mh  ii  MoryT  6bitb  KamiM-aiioo  cnoco6oM  H3MepeHBi.  Ilo  (JjaKTHHecKiiM  manamaM  X(t)  n  Y(t)  aaJiee 
MoryT  6bitb  HaeHTiHjniHiipoBaHBi  napaMeTpBi  Moaean  a,  a,  b. 

YpaBHeHHe  (8)  3anncaH0  b  HenpepBiBHOM  BpeMeHH.  /pH  mine  HaGmoaeHiiii,  KaK  npaBiino,  cyme- 
CTByioT  ana  HeicoTopoH  nocaeaoBaTeaBHocTH  momchtob  BpeMeHH  (aeT  nan  apyrux  eauHim).  C  yne- 
tom  3toto  o6cToaTenBCTBa  3anHiueM  ypaBHeHIie  (8)  aaa  ancKpeTHoro  BpeMeHH  t=n 

(9)  Xn+l=bX“ -(a-l)Xn+I  =  f(a,b,I,a,Xn),  n=0,l,2.... 

rae  /(•)  -  (fiyiiKwia  nocaeaoBaHiia,  xapaKTepii3yiomaa  3aK0H  ancKpeTHoro  H3MeHeHiia  nocaeaoBa- 
TeaBHBix  cocToaHiiii  iBoaioniioiiiioii  cucTeMBi.  /pincc  6yaeM  ciHTaTB.  hto  ypaBHeHiiaMii  (8),  (9) 
M05KH0  OnilCaTB  npOUCCCBI  3B0ai0IIHH  IIC/KHBOH  II  5KHB0H  npiipoaBI  H  o6lIieCTBa  B  TeXHIIHeCKHX,  ap- 
raTHHeCKHX,  C0U,HanBH0-3K0H0MHHeCKHX  II  3K0a0niHeCKHX  pa3BIIBaiOmHXCa  CHCTeMaX. 

2  Ilpoiieccbi  TBoaiomm  cornacoBaHHoro  paiBimiH 

HccaeayeM  boimovkiibic  CTpaTenm  iBoaioimoiiiioro  pa3BHTiia  cucTeM,  onucBiBaeMBix  ypaBHe- 
HiiaMii  (8),  (9),  b  3aBHCHM0CTii  ot  HHTeHCHBHOCTii  B3aHMoaeiiCTByK>miix  MexaHH3M0B  caMoperynn- 
poBaHiia,  caMopa3BHTiia  h  ucac  1 1  a n pa Ba c  1 1 1 1  o ro  B03aeiiCTBiia.  Ha  nepBoii  CTaaim  niyniiM  cuciiapmi 
paBHOBecHoro  3BonionnonnpoBanna  amiaMHliccKHx  cucTeM  h  ycaoBiia  hx  cymecTBOBaHiia.  PaBHO- 
BecHBie  cocToaHiia,  KorapBie  o6o3HaHHM  aepci  X* ,  Y*  ,  oTBciaioT  cTaiiiioiiapiiBiM  pemeHiiaM  (8),  (9) 
npn  t  (nail  n )  — >  00. 
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CaC/10BaTCaBII0,  X*  HBJTHIOTCH  KOpilHMH  ajl TCOpa H'ICC KOTO  ypaBHeHHJI 


a 

(10)  aX *  -bX*-I  =  0. 

Pcmcnmi  (10)  onpcacaaioT  paBiioBcciiBic  coctohhim  TBoaionnoniiBix  chctgm  KaK  (])ynKi[HH  xa- 
paKTepiiCTHK  MexaHH3MOB  c  a  mo  p  c  ry  a  n  po  b  a  n  mi  a,  caMopaaBnami  awb  w  neacnanpaBacnmi  I.  Ilpn 
H3BecTHBix  3na'icnmix  napaMeTpoB  a,  a,  b,  I  BBi'incacniic  BcaminiiBi  X*  no  (10)  mo>kct  6bitb  npoBe- 
aeHO  pa3JIHHHBIMH  HHCJieHHBIMH  MCTO/iaMH.  YcJIOBHJI  HajIHHHfl  KOHCTpyKTHBHO  HHTepnpeTHpyeMBIX 
pcmcnnii  (10)  -  BemecTBeHHBix,  nono5KHTenBHBix  X*  -  onpcacaaioT  ycnoBiui  cymccTBOBanmi  paB- 
HOBecHBix  coctoshihh  sbojiiohhohhbix  cucTeM. 

Ilo  co/icp>KaTcabnoMy  CMBicny  Bcamnma  ao rap hi]) m once ko il  (jjynKHHH  ny b ct b mea b i ioct h  a 
HBnaeTca  iiojto/Khtcjibiioh  bcjihhhhoh,  MeHBmen  enmimiBi.  M/iem  HcJinKannH  ina'ieiiHH  a  b  mhoto- 
nnciieHHBix  KomcpeTHBix  CHTyannax  noKa3BiBaeT,  'ito  ee  jiia'ienmi.  KaK  npaBHJio,  ne>KaT  b  /mami/ione 
0,3+0, 8  [4],  [5].  /place,  ana  nonyneHiM  Ka'iecTBcnno  o6o3pnMBix  pcmcnnii  nojKOKHM  a=0,5.  Otmo- 
THM,  'ITO  npn  3TOM  CTpyKTypHBie  CBOHCTB3  npOUCCCOB  3BOmOU.HH  HCH3MCHHBI  B  ,THana30IIC  H3MeHe- 
hhh  ina'icnnii  a  e  (0,1). 

riojiy'iaa  b  stom  caynac  anaamn'iccKoc  peuiemie  (10),  nan/iCM,  hto  paBHOBecHBie  cocToanmi 
chctcmbi  cymecTByioT  b  ooaacTH  ina'icnnii  napaMeTpoB: 


(11)  /> 


4  a 


npn  stom  Bcan'inna  oooomcnnoro  pecypca  X*  paBHa: 


(12)  X  =  —  •  \bz  +  2al  +  bylb i+4al 
2  a  V 


PaBHOBecHoe  coctojihiic  chctcmbi  Y*  xapaKTcpmjyeTca  o6o6iuchhoh  (])a30Boii  nepeMeHHon: 


(13)  7  = 


2a(l  -  p) 


b  +  \b  +  4  al  . 


CooTiiomcnmi  (12),  (13)  onpeaeaaioT  onnoTO'ic'inbic  airpaKTopBi,  ripHTarnBaioinnc  (nun  ot- 
TanKHBaiomHe)  BpeMeHHBie  TpaeKTopnn  /[HiiaMH'iccKHX  chctcm. 

npoaHajiH3npyeM  xapaKTep  TBoaionnonnpoBanmi  chctcm  b  OKpecTHOCTH  airpaKTopa  (12).  B 
cootbctctbhh  c  (9)  .THnaMHKa  npoucccoB  o/inoina'ino  onpeaeaacTca  CBoncTBaMH  (JiynKiinn  nocne- 
/io  Ban  mi  f(a,a,b,I,X)  .  B  3aBHCHMOCTH  ot  noBC/icnmi/’  bbijjcjihm  /iBa  KJiacca  npoucccoB  c  paaan'i- 


HBIMH  CTpyKTypHBIMH  CBOHCTB3MH . 

npn  df  dX  >  0  (JiynKiimi  nocac/io  Banna  onpeaeaacT  Tcnneiinmo  nporpeccuBHon  SBomopun, 
T.e.  nocToannoro  pocTa  6a30BBix  noKa3aTenen  (jiynKiinoiinpo  Banna  chctcmbi  X*  h  Y*  bo  BpeMeHH.  B 
stoh  ooaacTH  Bee  Tpn  paaan'iiiBix  MexaHH3Ma  sbojiiohhh  -  c  a  m  o  pc  ry  a  n  p  o  b  a  n  n  a .  caMopaiBnana  h 
UcaciianpaBacnmi  -  coraacoBaimi,  coaaancnpoBaiibi  MOKay  co6oh,  h  b  chctcmc  npoTeKaioT  raa/iKnc, 
MOHOTOHHBie  npoucccbi  nocTHVKenna  paBHOBecHoro  cocToanna. 

Ha  pucyHKe  1  npnBC/icnbi  BpeMcnnaa  TpacKTopmi  h  (|>a30BBiH  nopipeT  npoucccoB  jBoaionnn 
nun  ooaacTn  coraacoBamiBix  MexaHH3MOB  ynpaBacnmi.  noBC/ienne  HHTeipanBHBix  TpaeKTopun  npn 
3tom  OTBCiacT  cjiaiOBOMy  nopTpeTy  «ycTOHHHBBiH  y3ca».  TaKHe  npoucccbi  coraacoBaHHoro  sbojiio- 
hhohhoto  pa3BHTH?i  cyinecTBycT  aoiiiB  b  HeKOTopoH  ooaacTn  iipnia’/Kenna  o/inoToncmoro  aTTpaK- 
Topa  (12).  3Ta  ooaacTb  aBaacTca.  no  Tcp\i nnoaornn  H.H.  MonceeBa  «KaHajioM  3BoaK)nnn>>  [6,  7], 
onpc/icaaioniHM  cymecTBOBaHHe  CTpy ktv p i io-vcto ii 1 1 n b bix  cTpaTerun  SBoaionnounpoBanna  pa3BH- 
Baiomnxca  chctcm. 
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r paimucii  KaHana  coraacoBaHHoro  SBonioHHOHHoro  pa3BHTHH  hbjihctch  ycnoBHe  df  dX  =  0. 
npoBO/w  cooTBeTCTByiomHe  BtiHHCneHiM  b  (9),  /pin  rpaimn  3Toro  KaHana  bbojiiouiih  b  npocTpaHCTBe 
napaMeTpoB  a,  b,  /nony+HM  onncaHHe: 


(14)  /  = 


+  oo,  0  <  a  <  1 
2  -a  b~ 

7 - TT-— ,  1  <  fl  <  00 

(1  -of  4 


Apyroii  rpannneii  KaHana  nBnneTcn  noBcpxnocTb  (11).  Ha  pucyiiKC  2  npcncTaBnciiBi  cchciihh 
3BonioHHOHHoro  KaHana  coraacoBaHHoro  pa3BHTHn  b  iuiockocthx  ynpaBjunomux  napaMeTpoB  a,  b  h 
a,  I. 


PucyHOK  2  -  KaHan  coraacoBaHHoro  pa3BHTHfl. 


Bh.iiio,  'ito  cornacoBaHHe  paBnuHiibix  MexaHH3MOB  snonioiiHH  nanooncc  3(Jx[)ckthbiio  ocyme- 
CTBJTHCTOT  B  30He  ManBIX  HHTeHCHBHOCTeH  C  a  M  O  p  C  ry n  H  p  O  B  a  I  m  H .  npH  3TOM  C  CIIH’/KCIIIICM  a  paiMCpbl 
o6nacTH  c6anaHCHpoBaHHoro  pa3BHTHn  nocronHHO  yBcnmiHBaioTca.  CTanoBHCB  occkoiichiibim  npn 
a  — >  0.  HiiTciiciiBiiocTB  penenonaraHHH  I  ii  caMopa3BHTHn  b  hgmohotohho  BnnnioT  Ha  paivicpbi  stoh 
30hbi,  h  cym'ccTByioT  ncKOTopBic  SKCTpcManbiiBic  iiraHcniiH  /  h  b,  npn  KOToptix  pa3Mepti  o6nacTH 
coraacoBaHHoro  pa3BHTHn  MaKCHMantHti. 


3  PaBHOBecHoe,  a/jairriiBHoe,  3BOJiK»UHOHHoe  pa3BiiTiia 

npH  df  fdX*  <  0  tjjyHKHHn  nocne/iOBaima  onpc/icnncT  Tcn/icnuiiii  HeraTHBHoro  3Bonioniionii- 
poBaima  /iHiiaMHHCCKoii  chctcmbi.  B  3tom  cnynae  yBcnnHeimc  6a30Boro  pecypca,  ncnonbiycvforo 
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CHCTeMOH  X„,  up HBO.iHT  k  yMeHBmeHHio  iiocae/iyiomcro  nocTynaiomero  b  pacnopHVKcnnc  chctcmbi 
pccypca  X„+i  h,  cne^OBaTentHO,  k  cim’A'cimio  noTeHHiiajia  chctcmbi  Yn+].  Mexami3M  caMoopraHH3a- 
hhh  pa6oTaeT  b  iianpaBJicnim.  npoTHBononroKHOM  peneHanpaBJiaeMOMy  pa3BHTHio,  h  BnyTpeimiie 
penH,  (JiopvmpycMBic  KOHTypoM  caMopa3BHTH5i,  npoTHBopciaT  BHeniHHM  peneBtiM  bob/ichctbiuim. 
Cuenapmi  3boiik)uhh  b  3tom  cnynae  OTBCiaioT  a/ianTanHoniiBiM  npoucccavt  OTBicKaiiHH  KOMnpoMiic- 
COB  Me5KAy  npOTHBOnOUTOKHBIMH  TCH/ICIIIIHSIMH  pa3BHTH5I. 

May hum  ycnoBiM  cxo/ihmocth  nocn  c/io  BaTcn  b  no  ex  h  KOMnpoMHecoB.  B  3aBiicnMOCTii  ot  myon- 
HBI  npOTHBOpeHHH  KOMIipOMHCCBI  MOryT  peajIH30BaTBC5I  B  pa3HHHHBIX  (])0p\iax.  H3BeCTHO  [3],  HTO 
npopeccBi,  onucBiBaeMBie  /iHCKpcTiioii  pcKyppem  noil  nocne^oBaTenBHocTBio  (9)  cxo.thtch,  ecnH 
BBinonHaeTca  ycnoBHe: 


(15)  -1< 


df(a,a,I,X) 

dX 


lx=x * 


<1 . 


HepaBeHCTBo  (15)  onpejjenaeT  o6nacTB  cymccTBOBaiiMH  vctoh'ihbbix  paBHOBecHBix  ripoucccoB 
b  3bojhohhohhbix  CHCTeMax,  cxo/whhxc  ji  k  o/inoTOHCHiioMy  aTTpaKTopy  (12).  Knacc  CTpaTeniH  yc- 
Toii'iHBoro.  coraacoBaHHoro,  TBomoiiiionnoro  paiBrnna.  OTBC'iaiomux  (15)  npn  df  dX  >0,  6biji 

HccneAOBaH  BBime,  h  ero  ycnoBHa  cymecTBOBamui  onpeaenaioTca  coothoihchhhmh  (11),  (14)  a  tbk- 
5Ke  a  =  0,  OTBC'iaK)i[[HMH  npaBoil  nacTH  HepaBeHCTBa  (15).  r paiiHHBi  o6nacTH  npoTCKanufl  cxo/ui- 

ihhxch  apanTanHOiniBix  npopeccoB  iipn  df  dX  <  0,  b  cootbctctbhh  c  (15)  onpeaenaioTca  .bcboh 

nacTBio  HepaBeHCTBa  (15)  df  dX  =— 1  h  noBepxHocTBio  of  dX  =0  (14).  npoBo/ia  eooTBeTCT- 

Byiomne  BBiHHCneHiui  b  (9)  npn  df  dX  =  -1 ,  nonyHHM  cneayiomee  BBipa^KeHiie  aim  neBOH  rpaHH- 

UBI  3TOH  oonacTH  c  of  dX  <0. 


oo,  0  <  a  <  2 , 

(16)  I  =  \  4- a  b 2  „ 

7 - 7T  — >  2  <  a  <  oo 

[(2  -of  4 


TaKHM  o6pa30M,  yCTOHHHBBIH  KOMnpOMHCC  MC>K/iy  npOTHBOnOUTOKHBIMH  peHHMH  CaMOOpraHH- 
3aiiHH  h  hcjtc n a n pa bji h c mo ro  pa3BHTHH  peanroyeTCfl  b  oGnacra,  3aKJiK)HeHHBiMH  MOK/iy  rpaimiuiMH 
(14)  h  (16). 

KoHcjjHrypaiiHH  30H  cymecTBOBaHiia  3Toro  TBOHiom-ioimoro  KaHana  npHBC/iciiBi  Ha  piicyHKe  3. 


I  0  2  b  0  1  b 


PucyHOK  3  -  KaHan  paBHOBecHoro  aaanTaquoHHoro  pa3BHTiM. 

OTHeTJiHBO  BH.ina  c  Tpy  kty  p  ht  a  1 1  h  a  o6enx  rpaHHi;  KaHana  coraacoBaHHoro  3BoinouHOHHoro 
pa3BHTHH  h  pe3Koe  cyaceHHe  ero  pycna  npn  yBCJiH'ieniiii  a. 
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Ha  pucymce  4  ripencTaBneiiBi  BpeMcimaa  TpacKTopi-ia  h  cJ)a30Bi.iH  nopTpeT  ripoucccoB  bbojifouhh 
fljia  3Toro  cnyHaa.  Bn/ino,  hto  b  stom  KaHane  SBomonnH  ripoueccBi  caMoopraHH3auHH  peajiH3yiOTca 
b  (JiopMC  Kone6aTeni>Hi>ix,  cxo/wiihxch  pcvkhmob.  rk)Be/ieime  HHTerpanBHBix  TpaeKTopnii  OTBCiacT 
(J)a30B0My  nOpTpeTy  «yCTOHHHBBIH  (})OK'yC»,  H  CTailHOIiapilBIM  paBHOBeCHBIM  C0CT05HIHCM  HBJTflCTCfl 
OZIHOTOHeHHBIH,  yCTOHHHBBIH  aTTpaKTOp. 


4  IlpOIieCCM  3B0.3I0UHH  IJHKJIHHeCKOrO  pa3BHTHH 

npH  66m>niHX  paccoraacoBaH  max  BHyTpeHHiix  h  bhgiiihhx  uencM  chctcmbi  npii  df  /dX  <  — 1, 
npOTHBOpeHIM  M C>K/iy  pa3nHHHBIMH  MeXaHH3MaMH  3BOHIOUHOHHOrO  paiBHTHH  HaCTOJIBKO  B03paCTa- 
k)t,  hto  0Ka3BiBai0Tca  Hepa3pemHMBiMH  b  KJiaccax  paBHOBecHBix  coctojihhh.  CTaiiMonapiiBic  perne- 
HIM  ypaBIICIlHJI  (9),  OTBCHaiOIHHC  OAHOTOHCHHOMy  aTTpaKTOpy,  OKa3BIBaiOTC5I  HeyCTOHHHBBIMH.  npH 
df/dx*  =  -1  penicillin  paiBCTBiinioTcn  [3,  8]  ripoiicxo/iHT  OHtliypKaiinn.  h  m  o/inoTOHCHiioro  aT- 
TpaKTOpa  pOVK/iaCTCfl  /IByXTOHCHIlBIH.  ClICTCMa  nCpCXO/THT  B  flpyrOH  KaHaH  3BOniOU,HOHHOrO  pajBHTHH 
b  OKpecTHOCTH  oopaioBaBmcrocfl  /iByxTOHCHiioro  airpaKTopa. 

XapaKTepHCTHKH  /iByxTOHCHiioro  aTTpaKTopa  iiaxo/iflTcn  KaK  nenonBHVKiiBic  tohkh  /iByxKpaTiio 
HTepHpoBaHHoro  HHCKpcTiioro  oto 6 p a >k c n 1 1 >i  (9),  T.e.  xax  penicillin  ypaBiieimn 

(17)  X*  =  f(f(a,b,I,X *))  -  f2(a,b,I,X*) . 

/(ByXTOHeHHBIH  aTTpaKTOp  HBjTSICTCM  yCTOHHHBBIM  B  oOnaCTH,  II C  BO  II  rpailHHCH  KOTOpOH  nBIfnCT- 
ca  noBepxHOCTB  noTcpn  ycTOHHHBOCTH  o/inoToncniioro  aTTpaKTopa  (16),  a  n  pa  Baa  rpainina,  aHano- 
THHHO  (15),  OTBICKHBaCTCn  H3  yCHOBIM  df2/dX  =  -1  .  B  3TOM  KaHajie  3BOniOU,HH  flByXTOHeHHBIH 
aTTpaKTOp  (|)op\iHpycT  npocTofl,  ycToiiHHBBiH,  npejienBHBiH  hhkji  [8,  9].  CooTBeTCTByiomHe  eMy 
CTpaTerHH  SBomouHOHHoro  paiBiniin  OTBC'iaioT  cxo/inniH\icn  ripoucccavi  /imiaMiinccKoii  caMoopra- 
HH3aUHH - yCTOHHHBBIM  aBTOKOHe6aTeHBHBIM  pOKHMaM. 

ripoucccbi  3BOJIIOHHH  HMeiOT  XapaKTep  UHKJIHHeCKOrO  pa3BHTHH  -  (})a3a  pOCTa  II  IlO.TBCMa  xa- 

paKTepncTHK  CHCTeMBi  CMeHHeTCH  3TanoM  cnajia,  yMeHBiueHiM  noKa3aTeneH,  h  TaK  .nanee.  Sbohiohh- 
OHHBie  npoueccBi  h  (})a30BBie  nopTpeTBi  coctohhhh  chctcm  b  stom  KaHane  uHKJiHHecKoro  sbohiohh- 
ohhoto  paiBinnn  iipiiBC/iCHBi  Ha  pHcyHKe  5.  Koii(])iirypaiiiin  rpaHHu;  KaHana  aHanorHHHBi  paccMOT- 
peHHoii  BBirne  o6nacra  paBHOBecHoro,  a/ianTaiinoimoro  paiBiniin.  npn  stom  /iHanaaon  xapaKTcpn- 
CTHK  MeXaHH3MOB  3BOJIIOHHH,  B  KOTOpOH  CyiHCCTByCT  3TOT  KnaCC  3BOHK)U,HOHHBIX  CTpaTCTHH, 
y\(CH  BinacTcn. 

npH  nepcxonc  nepe3  iiaiineimyio  npaByro  rpaimny  ycTOHHHBOCTH  uoro  KaHana  3BomoiiHH,  ot- 
BC'iaioniCMy  yBenHHeHHio  an  In  yMeHBnieHHio  b.  riponcxoniiT  cncyiyioman  6n(|)ypKannn.  n  H3  /ibvx- 
TOHeHHoro  aTTpaKTopa  (])op\inpycTcn  HeTBipexTOHeHHBiH.  Ero  x a p a KTep  hg  thkh  HaxonnTcn  KaK  penie- 
hhh  ypaBHCHHn 
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(18)  X*  =  f(f(f(f(a,b,I,X*))))  ^  f\a,b,lX )  • 


CooTBeTCTByiomHe  airpaKTopy  (18)  3Bonrou,HOHHi>ie  npopeccti  oTBciaioT  nBoiinoMy  npenenb- 
HOMy  u,HKJiy.  Ha  pucyiiKC  6  ripi-iBeneiibi  ncpcxo.iiiBiH  npouccc  h  cJ)a30Bi>ffl  nopTpeT,  OTBCHaiomne 
TaKOMy  KaHany  u,HKJiHHecKoro  SBOJiioHHOHHoro  pa3BHTiw. 


npH  nanbHciimeM  B03pacTaHiin  a  h  /  n  yMeHbineHHH  b  ripoHcxo.iHT  cne^yiomaa  6n(|iypKann5L 
oopasycTCH  bocbmhtohc'iiibih  ampaKTop,  3aTeM  no  Baa  6n(|)ypKanna  h  i  i  i  cct  i  i  annaT  hto  h  e  h  i  i  bi  h  aT- 
TpaKTop  h  TaK  nance.  SBomouHOHHbie  npoucccbi  npn  stom  OTBenaioT  OonbiueMy  MHoroo6pa3Hio 
c a m o op r a h n 3 y i o i n n x c ?i  pcvkhmob  HHKJiHHecKoro  pan  bi-ith  a  c  bbicokhm  hhcjiom  CTcncncii  gboGohm  h  c 

CH05KHBIMH  npemeUBHBIMH  UHKJiaMH. 

5  Kaiia.i  xaoTHHecKoii  sbohiouiiii 

npH  3HaHHTeHBHOH  KpaTHOCTH  npCPCnbllblX  UHKJIOB  COCCnilHC  BCTBH  nCpHO,lHlICCKHX  aTTpaKTO- 
poB  HaxomaTCH  BcciAta  6jih3ko  npyr  k  npyry,  h  npn  ManeHninx  ([inyKTyaiinax  H3o6pa>KaK)mHe  tohkh 
coctohhhh  chctcm  cnynaHHbiM  o6pa30M  nepexonaT  c  on  noil  bctbh  Ha  npyry  io.  B  chctcmc  iiaHimaioT 
npoTeKaTb  iicycTOH'iHBBic.  c  bbicokoh  CTeneHH  1 1  eo  n  penene  i  m oct h  npoucccbi  eaMooprann3annn 
3BOJHOHHOHHpoBaHHa .  Ha  pHcymce  7  npiiBcnciibi  BpcMcmiaa  TpacKTopiia  h  ([nrsoBbiii  nopTpeT,  OTBe- 
iiaiomnc  Taxon  cHTyaunn.  Bnnno  oTcyTCTBHe  3aK0H0MepH0CTH  h  nporH03Hpy cmocth  iipoTCKaima 
ripoucccoB.  Taxon  KaHan  3BomouHOHHoro  paninm-ia  oTBenacT  cTpaHHBiM  airpaxTopaM  c  koiic'iiibim 
hhchom  CTeneHeii  CBOOonbi  Ti-ma  Hopei ma  [10].  B  stom  cnynae  npoTHBope'ina  b 3 a n m on  c  h  c  t  b  y  i  o  i  h  h  x 
MexaHH3MOB  3Boniounn  —  caMoopraHH3auHH  h  nenciianpaBneima  —  oxa3biBaroTC5i  HacTOJiBKO 
6ojibhihmh,  hto  Hepa3peiHHMbi  b  paMKax  perynapiioro  noBeneima  chctcm. 

3aTeM  hhcjio  bctbch  b  Kacicane  6H(|)ypKaiiHH  cTanoBUTca  occkoiiciiio  6ohbhihm,  npoucccbi  cTa- 

HOBHTCH  riOnilOCTblO  XaOTHHeCKHMH,  OTBCHaiOIlIHe  CTOXaCTHHeCKHM,  (])  p  a  K  T  an  b  1 1  b  I M ,  OCCKOIlCHIIOMep- 


91 


hlim  aTTpaKTopoM  (piicyHOK  8).  9 b o.T i o i ( 1 1 o ii h p o b a ii h c  CHCTeM  OKa’ibiBacTcn  1 1 c n pe.TC KaaycM bi m .  B 
CHCTeMe  HacTynaeT  xaoc,  npn  stom  oh  hbjihctch  cxpy KTypupoBai  i  i  ibim,  c  /iCTepM  h  1 1  upoBa  i  m bi m i  i  30- 
HaMH  caMoopraimaanHH  [8-12]. 


PacyHOK  7 


PiicyHOK  8 


6  Tpaiic(j)opi\iamisi  Kaiia.iOB  3BOJiionnoimoro  pa3BHTHH 


llpoucccBi  nepexo.ua  chctcm  H3  o/nioro  KaHana  3Bo.mou,HOHHoro  pa3BiiTH5i  b  .ipyroli  nponcxo- 
TUT  no  pa3HBiM  cuciiapiinM.  flpx  aHajiH3a  bjihhhhh  KavKnoro  H3  MexaHH3MOB  sbojiiohhh  Ha  xapaKTcp 
ncpcxonoB  nocTpoHM  pacniHpeHHtie  (j)a30BBie  nopTpeTBi,  r^e  o/nioii  H3  occli  6y/iyT  oco6bie,  npe- 
AenbHtie  npn  n  — »  00  iiiaMciiim  Koop/iniiaTBi  coctohhim  Y,  a  /ipyroli  —  Ka'/K/iBili  H3  o6o6meHHbix  na- 
paMGTpoB  a,  b,  I  npn  (l)HKCiipoBaiiiiBix  BeJiHHHHax  /iByx  .ipynix. 

06meCHCTeMHOH  3aKOHOMepHOCTBIO  ripOUCCCOB  3BOJHOHHH  TBJTTCTCT  nOBblHieHHe  CHCTOMHOH 
3(|j(])ckthbhocth  HcnoJiB30BaHHa  pecypcoB(  B03pacTaHHe  b)  11  yBennneHiie  3aTpaT  Ha  iipno6pcTcime 
pecypcoB  -  pocT  a. 

Ha  pncyHKe  9  npiiBC/icii  pacmupeiiiiBiii  c[)a30BbiH  nopTpeT  b  Koop.xiiiiaTax  Y,  a.  Bh.tiio,  hto  oh 
HMeeT  Bii.x  6H(|iypKannoiiiiOH  /inarpaMMBi,  rpa(])HliecKH  it  jut  locTp npyion icW  bctbtciiht  ocoobix  co- 

CTOUHHH  CHCTeM. 

Ha  pncyHKe  9  npiiBC/iciiBi  TaioKe  nonyneHHbie  nyTeM  pca.x  113a nun  hhchchhbix  TKcncpiiMciiTOB 
HHBepcHBie  iiiaHciiiiii  n0Ka3aTe.na  JBmynoBa  L,  KOTopBic  npmiHTBi  b  Ka'iccTBC  xapaKTcpHCTHKH  yc- 
TOHHHBOCTH  BpeMCHHBIX  TpaeKTOpHH  [9]  I 


1  M 

(19)  L(a,b,I )  =  lim - ^  In 

m— »co  M  m=0 


d/(a,b,I,X) 


dX 


x=x,r 


PTC  Xm  pc3yTBTaT  peanH3aiTHH  'iHCTCiiiioro  TKcnepiiMCiiTa  /ma  m-ro  n oca c.to b aT  cji  b  i io to  OTOOpa>KC- 
HHTI  3aBHCHMOCTH  (9)  X m  -  f  "‘(a,b,  /,  X(])  ,  Xfl  -  IiaHailBIIOC  COCTOHIIHC,  M  -  HHCJIO  3KCnCpHMCIITOB. 
H3  OHiliypR'anHoiiiiOH  TuarpaviMBi  Bii/ma  n ocne/io b btct b i i a t  cMeHa  npn  B03pacTaHHH  a  pa3Hbix  KaHa- 
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jiob  3BomoiiHOHHoro  pa3BHTH5i:  coraacoBaHHoro;  paBHOBecHoro,  a/ianxMBiioro:  umaiHHecKoro;  xao- 
THHecKoro.  B  penoM,  stot  cnenapi-iil  XBomonHonnoro  paxBHXHfl  oxBCHacx  Teoprai  yHHBepcantHoro 
nepexopa  k  xaocy  OeMrcuGayvia  [11,  12]. 


PiicyHOK  9 

Ha  pucymce  10  up hbc/icii  cue  nap  nil  SBOJiioimoimoro  pa3BHTH5i  b  Koop/ixmaxax  Y,  b.  Bun  no,  hto 
oh  TaiQKe  xapaKTcpHiycTca  6H(|)ypKanHoimoii  /inarpaMMOH,  o.xnaKO  b  stom  cnynae  paBBexBxieniie 
cocToaHHH,  opraramipra  KacKapa  6n(|)ypKannii  h  xaoxHxanna  3  bohi  o  1 1  n  o  n  h  po  b  a  n  h  a  npoHcxo/Hix  ripi-i 
yMeHtnieHUH  b. 


PucyHOK  10 
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Cue  nap  nil  sBOJiioiHioHHoro  pajBHXHM  b  3aBHCHM0CTH  ot  HHTeHCHBHOCTH  BHenmero,  HanpaB- 
Jiaiomero  bobachctbhh  /  iipuBC/ien  Ha  pucyiiKC  1 1 . 


PucyHOK  1 1 

Bhaho,  hto  oh  TaKace  HMeeT  xapaKTep  6n(|)ypKannonnoM  /inarpaMMBi.  Ilpn  yMciiBmcnnn  I  b  He- 
KOTopoM,  BnonHe  onpe/icxicniioii  xohkc  nponcxoflHT  KaTacTpoc|)a  (b  CMticne  \i axe m axHH  e  c  ko xi  xcopwi 
KaTacTpoi|)  ToMa  [13]).  B  paccMaTpHBaeMOH  CMxyaqHH  KaTacTpoc[)OH  aB.xacxca  CKna^Ka  Yhthh  [14], 
H  B  TOHKe  KaTaCTpO(])i>I  CHCTOMa  MrHOBOHHO  XCpaCX  CBOK)  UCaOCTIIOCTB,  npCKpailiaCT  CymeCTBOBaHHe, 
paccbmacxca. 

3aKJiioHeHHe 

llpoBcncimBiH  MOflenBHtiH  aHajiH3  bbwbhji  MHoroo6pa3He  cuenapHCB  XBOxnom-ionnoro  pa3BH- 
TH5I  H  reOMOTpHIO  KaHajIOB  3BOJIIOHHH  CIKX/KIIBIX  pa3BHBai(.MHHXCH  CHCTOM,  B  HCJIOM,  COOTBOTCTByiO- 
hjhx  napa/iurMC  yxiHBepcaxibnoro  3BonioHHOHH3Ma  H.H.  MonceeBa  [6,  7],  h  oripe/iexiaioqiHX  o6me- 
CHCTeMHtie,  rno6ajn>Hi>ie  3aKOHOMepHOCTH  expaxerHH  o6ccnclicnn>i  ycTOHHHBoro  pasBimia  ( sustain¬ 
able  development)  h  nozmep>KaHHa  «ycTOHHHBoro  HepaBHOBeciia»  ( sustainability ). 
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Abstract 

We  analyzed  models  and  methods  socio-economic  systems  effectiveness  generalized,  multi¬ 
criterion  estimations  construction  based  on  different  means  of  aggregation  local  criterions  of 
functioning  efficiency,  fonnal  structures  and  expert  conclusions. 

BBeaetme 

BamteitiniiMH  3a/ia'ia\iH  MO/icniipoBaiimi  h  ynparincimn  cjitokhbimh  CHCTeMaMH  hbjihiotch  no- 
BBimeHite  chctcmiioh  3(J)(})eKTHBHOCTH  hx  (jiy n k mio n h po Ba n nn  -  onTHMajiBHoe  ncno:iB30BaHHe 
HMCIOIUHXCH  B  paCTIOptl’/KCMIlII  CHCTGMBI  peCypCOB  JSfln  .TOCTHVKCIIH5I  BBICOKHX  KOHGHHBIX  pe3yJIBTaTOB . 
B  3toh  CBJI3H  aKTyajiBHBiMH  hbjihiotch  pa3pa6oTKa  h  npuMeHeHite  MaTCMaTiuiccKiix  mo.tcjich  h  chc- 
TeMHBix  mcto.tob  onciiiiBaimsi  3cj)(|)eKTHBHOCTH,  npoBC/icimfl  CpaBHHTGJIBHOrO  aHajiH3a,  COnOCTaBne- 
him  iiccnc/iycMBix  oobcktob.  onpcpcncima  h  BBi6opa  iipnopitTCTOB.  06BeKTaMH,  ann  coBepmeHCTBO- 
BaHI in  KOTOpBIX  BO 3 MO VKIIO  KOHCTpyKTHBHOe  npilMeHefflie  3THX  MCTO.TOB.  flBJHIIOTCfl  pa3JIHHHBie  no 
KJiaccy,  MacniTa6y  it  cocTaBy  n  p  o  ht  b  o.tct  b  c  1 1 1 1  bi  c ,  coiutajiBHBie  h  tkoiiomh'icckhc  chctcmbi. 

B  CTaTBe  b  KauecTBe  6a30Boit  oy.TCM  paccMaTpiiBaTB  MHoroMepHyio  npoitTBOTCTBCimo- 
3KOHOMHHeCKyiO  CHCTCMy,  HMetOIItyiO  n  -  BXO.TIIBIX  (fiaKTOpOB  (cOOTBCTCTBytOIUHX  pecypcoB)  H  m  - 
BBIXO.TIIBIX  BCHHTIIII.  XapaKTepH3ytOIHHX  BBIIiyCK  npO.TyKHHH.  Ka>K,T\TO  H3  BXO.TIIBIX  h  bbixo.tiibix 
BejTMHHH  oy.TCM  CHHTaTB  JIOK3JIBHBIM  HaCTHBIM  KpHTCpHCM  Ka'ICCTBa.  BIlOCflIUHM  COOTBeTCTBytOIItHH 
BKna.T  b  o6o6meHHBiH  noKa3aTenB  3(}x})ckthbiiocth.  B  cootbctctbh h  c  sthm,  rao6ajiBHBiH  KpuTcpitii 
KauecTBa  hbjttctcx  MHoroKpiiTepnajiBHBiM,  iipc.TCTaBjniioiiiiiM  KOMno3iiu,HK>  (oobc.thiiciihc)  n+m 
HaCTHBIX  KpilTCpitCB.  IlpH  3TOM  BBIXO/1IIBIC  XapaKTCpHCTHKH  CBfltailBI  npHMOH,  a  BXO.TIIBIC  o6paTHOH 
3aBHCHMOCTBIO  C  o6o6lIteHHOH  CHCTCMHOIt  UCJTCBOH  (])Y  HKHI'ICIT. 

CymecTByioT  pa3JiHHHBie  ctioco6bi  nocTpocniin  mo.tcjich  h  nonynemia  chctcmiibix  ouciiok  31))- 
(|j eKTHBHOCTH .  O.TIIH  OCHOBaHBI  Ha  npHMeHeHHH  TOJIBKO  (jtOpMajIBHBIX  M BTC M aT H H  CC K H X  I IO.TXO.TOB  - 
MeTOAOB  Teopnit  n  po  it  t  bo/ictb  c  i  m  bi  x  ([lynKnuii.  mttc  mtt  mec  ko  ro  nporp  a  m  m  h  po  b  a  i  ih  h  (Data 
Envelopment  Analysis).  /Ipyrac  ncnonB3yiOT,  iiapn.TV  c  mo.tcjtbiibimh  ko  i  i  CTp  y  k  h  h  h m m  .toiiojiiih- 
TeJiBHO  3KcnepTHBie  ouciikh,  HanpiiMep,  mcto.t  aiiaiiHTa  nepapxiiH  (MAH). 
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KoMnneKCHoe  ripHMciieiiiie  coBOKynHocTii  sthx  mcto/iob  no3BonaeT  (])op\inpoBaTB  o6o6meH- 
HBie,  rjIo6ajIBHI>ie  KpHTCpilH  3c|)(|)eKTHBHOCTH,  ripOBO.THTB  COnOCTaBJieHIie  CJI05KHBIX  CHCTeM,  onpeic- 
JiaTB  lip  HOpHTCTBI  H  1 1 3  Tl  paB  JTC 1 1 II  >1  OV/iyiUCrO  pa3BHTH5I  HCC-lC/iyCMBIX  o6bCKTOB. 

1  Mo^ejiH  ouciikii  3(j)(J)eKTHBH0CTH  Ha  ocHOBe  annapaTa  npoH3BOflCTBeHHbix  r|i\  n kiiii ii 

B  cnynanx  earn  cnoacHaa  ciiCTeMa  npencTaBJiaeT  co6oh  npouccc  npeoopaioBaima  HeicoToporo 
MHTOKeCTBa  BX  0,1  II  BIX  (JiaKTOpOB  -  peCypCOB  B  KOMIlJieKC  B  BIX  0,1 1 1  BIX  XapaKTepilCTHK  -  KOIIC'IIIBIX  npo- 

AyKTOB,  T.e.  HBJiaeTca  n  p  o  hi  b  o,ict  b  e  i  m  o  ii  cucTeMoii,  to  oh  him  H3  naiiooicc  pacnpocipaiiciiiiiBix  bh- 
,10 b  m aTC m aT 11 licc k 11 x  Moaeneii  in  oimcaiiHH  (JiyiiKiiHoimpoBaimi  ii  aHanH3a  3(})(})ckthbiiocth  sthx 
CHCTeM  iBnaeTca  KJiacc  ripoiiiBoacTBeimBix  (])yiiKnnii  (FI®).  3tot  KOMnneKC  Moaeneii  npciCTaBiicT 
co6oii  ,iocTaToliiiBiii  HHCTpyMeHTapiiii  ana  onpc.ic-icinii  painiimiBix  napaMeTpoB  paccMaTpiiBaeMoii 
CHCTeMBI,  T3KHX  K3KI  IICOOXOIHMBIC  OOBCMBI  IipOH3BO,lCTBCIIIIBIX  peCypCOB,  3(|)(})eKTHBH0CTB  HX  HC- 
II0!B30Baimi.  B03M05KH0GTB  B3  a  H  M 03 3 M  C 1 1 1 C 1 1 II 1 .  OnpC.lC-lCIlHC  /lOIlO-lIlITTCIIBIlO  IICOOXOIHMBIX  peCyp¬ 
COB  H,  B  KOIICIIIOM  C'ICTC,  np0TH03Hp0BaHHe  BBIXO/HIBIX  XapaKTepilCTHK  CHCTeMBI. 

B  o6meM  Biiic  II®  npeaciaB.iacT  co6oii  (])opMa.iii30Bainioc  omicaHHe  cbhih  Mencay  mhoikcct- 
b3mh  HcnonB3yeMBix  pecypcoB  h  BBinycKaeMoii  npo.iyKnmi  [1]: 

(1)  F  (X,  Y,  A)=0, 
rae: 

X  -  BeKTop  BxoaHBix  pecypcoB; 

Y  -  BeKTop  BBIXO/HIBIX  BC-IH'IHII.  BBinyCKaeMBIX  npOiyKTOB; 

A  -  BeKTop  napaMeTpoB  FI®; 

F  -  onepaTop,  onHCBiBaiomiiii  6a30BBie  cBoiicTBa  h  3aK0H0MepH0CTii  uccneayeMoii  skohomhhcckoh 
CHCTeMBI. 

BBipa>KeHHe  FI®  (1)  movkiio  3araicaTB  b  abhoh  (])op\ic,  pa3peiueHH0H  othochtcubho  Y: 

(2)  Y=/(X,  A). 

B  (2) /-  ([lyiiKiiiii.  onpcic.iiioiiiai  33bhchmoctb  BBinycKa  npoiyKnmi  ot  bxo.iiibix  pecypcoB. 
YpaBHeHiie  (2),  oraicBiBaiomee  npoTeKaHHe  npoiiiBoacTBeimBix  npoucccoB  b  cjitokhoh  chctcmc,  ib- 
.iiCTCi  MHoroMepHoii  npon3BO,iCTBCiinoii  (jiyHKHHeH  -  MFI®  [2].  ®yiiKiinona.iBiiai  MoaenB  cnonc- 
hbix  ciicTeM,  oraicBiBaeMBix  3thm  KnaccoM  Moaeneii,  npeacTaBneHa  Ha  pucyHKe  1 . 


Xl 


X,- 


X 


n 


Mn® 


y i_ 
1L 

Ym 


► 

► 


PucyHOK  1  -  OyHKqHOHajiBHaa  MoneJiB  Mil®. 


npiiMeHeHiie  Moaeneii  stoto  Knacca  iiobbo.iict  onpc.ic.iiiTB  xapaKTepiicTHKii  3(}x})ckthbiiocth 
npoii3BoncTBeHHoro  ripouccca  'icpci  cooTBeTCTByiomiie  napaMeTpBi  FI®  h  B03Mo>KHoe  nporH03iipo- 
BaHHe  o6b6mob  BBinycKa  npoiyKnmi  c  yiCTOM  imieiiciiiia  bxo.iiibix  XapaKTepilCTHK  chctcmbi. 

PaccMOTpiiM  npiiMep  nocTpoeima  FI®  h  aHanroa  cocTaBa  (JiaKTopoB  chctcmhoh  3(}k})ckthbiio- 
cth  Ha  ocHOBe  noKa3aTeneH  inacTH'iiiocTH.  B  KanecTBC  o6BeKTa  nccnc,iOBaiin«.  m a t  c  m  a  t  h  'i  e  c  k  o ro 
MO.IC.lIipOBai  III  1  11  OUCIlHBailHl  3  (|k|)  C  K  T  H  B 1 1 0  CT  H  (JiyilKIIHOIlHpOBailHl  BBl6epeM  peniOHaaBHBIH  npo- 
H3B01CTBCI ii io-t cx i lo.ioni'icc Kiiii  KOMnneKC  CaMapcKoii  o6nacTii  (PFITK).  Mo,ic.inpycMBiii  o6bckt 
6yaeM  paccMaipiiBaTB  KaK  c.ihiioc  uenoc,  6e3  yicTa  ero  CTpyKTypBi,  (jiopMBi  n  cnoco6oB  opraHH3a- 

HIlIl  n  pO  H  3  B0.1C  T  B  C 1 1 1 1 BI X  OTHOIHCHIHl. 

IlpoH3BoncTBeHHBie  pecypcBi  6yaeM  npc.ic.iBiio  arpenipoBaTB,  n  xapaKTepH30B3TB  a  By  via  MaK- 
p03K0H0MIlHeCKHMH  1 1 0 K33 3T C.l  1 M H I  KO.IH'ICCTBOM  OBdUeCTBUCHHOrO,  npOIHnOTO  Tpyaa  (OCHOBHBIMII 
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npoH3BO/iCTBeHHi>iMH  (j)on^a\iH  -  K)  h  BKnaaoM  VKHBoro  Tpyqa  (HHCJieHHOCTbK)  xpy/ioBBix  pecypcoB 
-  L).  IICXO/HIBIC  JiailllBIC  JlJISl  nOCTpOCHHH  B03BMCM  H3  CepHH  CTaTHCTHHeCKHX  C/KCrOpilHKOB  [3,  4]  H 
paDOTBi  [5],  C  o n o ct a b h \f o ct b  3KOHOMHMCCKHX  xapaKTepHCTHK  b  pa3JiHHHi>ix  nepnonax  o6ecneHHM  HX 
ncpcc'icTOM  k  eziHHOMy  ypoBHio  u,eH  1990  r.  Ha  ocHOBe  (JiaKTHHccKHx  ncn  h  npHpocTHtix  ouciiok 
noKa3aTeneH  /uiiiaMHKH  npoH3BOZlCTBa. 

B  KaHCCTBC  6a30B0H  mo/icjih  Hcnoni>3yeM  iieo/uiopo/iiiyio  n p o h 3 bo/ic x  b  e i hi yx o  (JiyxiKiiHio  Ko6- 
6a-/Jynnaca: 

(3)  Y(t)  =  A  K(t)a -L{t)p ,  cc  +  p*  1, 

rpc  A  -  K03(Jj(|)HHHeHT  MaCIIlTaOIlOH  3(})(})CKTHBIIOCTH.  a  H  P  —  (jiaKTOpHbie  OJiaCTHHHOCTH,  XapaKTepH- 
xyioiiiHe  BKnaa  cooTBeTCTByiomHx  pecypcoB  b  BBinycKc  ripo/iyKiiHH. 

riocTpoHM  KovinacR'c  MO/icacti  Ha  ocHOBe  IlO  BH/ia  (3),  npn  MO/icJinpoBam-m  oy/iCM  yniTBiBaTB 
Tpn  nepnona  paiBHTHM  xkoiiomh'icckoh  chctcmbi:  ooihhh  -  c  1965  no  2001  it.;  nepBbra  -  c  1965  no 
1990  rc\;  BTopoil  -  c  1990  no  2001  it.  Pc3yjiBTaTBi  MO/iCJiHpoBaima  npe/iCTaBJieiiBi  Ha  pncymce  2. 


-0-  peajibHwfi  BwnycK  npoqyKqqq  Y  (thc.  py6.  b  conocTaBHMBix  qeHax); 

- pacneT  qo  Moqejiq  (  )  Ha  bcSm  HHTepBajie  HCCJieqoBaHHa; 

pacneTbi  no  MoqeJiq  ( )  qjia  nepBoro  h  BToporo  HHTepBajioB). 

PqcyHOK  2  -  TpaeKTopqq  BbinycKa  npoqyKqqq  b  3KOHOMHHecKOH  cncTeMe  (craaaceHHbie  qaHHbie). 

Ha  pncyHKe  2  iiama/ino  BH;ina  cxo/ihmoctb  mo/icjibhbix  n  peajibHbix  TpaeKTopnil  (liyxiKHHOim- 
poBaHHJi  PnTK  CaMapcKon  oOnacTH.  AHajiH3  KaHCCTBCiiiiBix  xapaKTepncTHK  mo/icjicm  noKa3an,  hto 
annpoKCHMaTHBHbie  CBOHCTBa  mo/icjih  Ha  nepBOM  HHTepBajie  /loCTaro'ino  xopomne:  R2=0.9956,  a  Ha 
o6meM  HHTepBajie  6jih3kh  k  y/io  na  ct  Bop  htc  ji  b  1 1  bi  m  :  R2=0.9304,  hto  CBH/icTCJiBCTByeT  o  bbicokoh 
CTeneHH  a/icKBaTiiocTH  noJiyHeHHbix  mo/icjich.  Ha  BTopoM  HHTepBajie  mo/icjib  npaKTH'iccKH  Henpu- 
ro/ina  aim  onjicanna  uccxic/iycMBix  npoueccoB:  R2=0.7689. 

3HaHeHi«iMH  3JiacTHHHOCTH  BtmycKa  no  KanHTajiy  a,  hbjijhotcji  -  Ha  oohicm  HHTepBajie  -  0.59, 
Ha  nepBOM  -  0.66.  3th  iiiaHcnufl.  b  uenoM,  eooTBeTCTByioT  coBpcMcnnBiM  /lamiBiM  06  3(})(})eKTHBHOM 
npoTeKaHHH  npoueccoB  b  xkoiiomhhcckoh  cncTeMe  [2,  6].  BcJin'inna  a  Ha  btopom  HHTepBajie  HMeeT 
xnaHciiHC  MHHyc  3.19,  hto  CBH/iCTCJiBCTBycT  o  ,x c c Tp y k t q b n o \f  xapaKTepe  npoTCKaioiqux  npopeccoB 
b  3KOHOMHHecKoil  cncTeMe  b  ,xai  in  Bill  ncpiioq. 

3 1 1 a cic  1 1  n  ?i  sjiacTHHHOCTH  BbinycKa  no  Tpy/iy  (>  Ha  oohicm  h  nepBOM  HHTepBajiax  cocTaBJiaioT 
1.39  h  1.17,  eooTBeTCTBeHHO .  3th  /lamiBic  CBH.icTC-XBCTByioT  o  npcooxia/iaioincii  pojin  rpyqoBBix 
pecypcoB  B  npOH3BO/|CTBeHHOH  /ICHTCJIBIIOCTH,  H  O  IlC/lOCTaTOHIIOM  BKJia/IC  KanHTajIbHOTO  (JiaKTOpa. 
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Hhbimh  cnoBaMH,  xapaKTep  ri  p  o  H3  b  o/ict  b  e  1 1 1 1 o ro  ripouccca  hbjihctch  t  p  y n  03  aT  p  aT  i  i  b  i  m  [7].  Ha  bto- 
poM  HHTepBane  iiia'icimH  (’>  TaioKC  npiiHHMaioT  OTpHuaTentHtie  3iia'icnn>i  (MHHyc  0.95),  hto  xapaK- 
TepH3yeT  HeynoBJieTBopHTenBHoe  Hcnoni>30BaHHe  TpynoBBix  pecypcoB. 

Ha  ocHOBe  h  ne  1 1  t  h (|i h i i h p 0 b a  1  m o h  mo/tcuh  IT®  (3)  onpezienaeTca  oooomciman  circTCMiian  3cJj- 
c})eKTHBHOCTi>  PnTK,  b  penOM.  Ooman  3nacTHHHOCTi>  BtmycKa  no  iaTpa'icniiBiM  bxo/iiibim  pecypcaM 
}  =a+\\  noKa3tiBaeT  HHTerpajiBHyio  3(}k|)ckthbiioctb  ncnoni>30BaHH5i  o6enx  pecypcoB.  liiaHeimn  nx 
Ha  oomcvi  n  nepBOM  HHTepBanax  paBiiBi  1.98  n  1.83,  hto  cb hhctcji bct By  ct  06  3(])(|>ckthbiiocth  hc- 
noni>30BaHHH  pecypcoB  c  pacninpeHneM  MacniTaoa  npornBoncTBa  [1],  OipHn,aTeiii>Hoe  3HaHeHne  X  11  a 
BTopoM  HHTepBane  -  MHHyc  4.14  roBopHT  o  npoucccax  perpapaujiH  b  3kohomhh6ckoh  chctcmc. 

BiBciiiHBaH  BKnapH  oTHOCHTentHtix  H3MeHeHHH  pecypcoB  K  =K/K0,  L  =L/L0  c  HopMHpoBaH- 
hbimh  snacTHHHOCTJiMH  p=a/(a+[3),  l-p=p/(a+|3),  n  a  line  m  BeJiHHHHy  HHTerpajTBHoro  MacmTaoiioro 

3(|)(])CKTa  M  OT  COBMeCTHOTO  H CnOJIB30B aHHfl  BOBJICHCIIIIBIX  nOnOJIHHTeJIBHBIX  KanHTajIBHBIX  H  Tpyno- 

bbix  pecypcoB  b  ripoi-nBO/icT  bc  i  m bi ii  ripouccc  [7]: 

(4)  M  =  K*p-L*{l~p) . 

AHanorHHHO  B3BeuiHBan  OTiiocHTcnBiiyio  n p o h 3 bom htcti  b  i  i  oct  b  Ka>Knoro  H3  pecypcoB,  nonyHHM 
ooooiHciniBiii  noKa3aTeni>  TexiioiiorrmecKOH  3(})())eKTHBH0CTH  ripoi-nBoncTBa  [7]: 


p 

UJ 

r/ic  Y  =Y/Y0;  Ko,  L0,  Y0  -  iiaHanBiiBic  inancum-i  (JiaKTopoB. 

Ha  pucyHKe  3  iipuBcnciiBi  jiiaHciiiui  HiiTcrpajiBiioro  MacmTaoiioro  3(|)(|)CKTa  -  M,  o6o6meHHoro  no- 
Ka3aTe.na  TexHonorHHecKOH  3(1)(])ck3  hbiiocth  -  R  h  napaMeTpa  OTiiocHTcnBiioli  3())())ck3  hbiiocth  R/M. 


L1 .965x1  03j  *9  t2.001xl03j 


Y  ;  R; - M;  CTOJi6HaTaa  HHarpaMMa  -  R/M. 

PncyHOK  3  -  OqeHKii  napaMeTpoB  cocTaBa  (JiaKTopa  3<)><)>eKTHBHOCTH. 

H3  pncyHKa  3  bh.tiio,  hto  b  neprion  1965  -  1990  rr.  o6o6meHHbie  noKa3aTenH  xax  MaciiiTaoiioil, 
Tax  h  TexHonorHHecKOH  3([k))ckthbiiocth  PnTK  nocToaimoH  poenn.  Ilpn  stom  TexHOJiorHHecKaa 
3(Jj(|jeKTHBHocTB  R  iicckojibko  npeBbiuiajia  MaciiiTaoiiyio  M.  B  1990  ro/iy,  3a  ch6t  eoBepuieHCTBOBa- 
hh3  npoH3BoncTBcimBix  TexHonomil  npoH3omjio  yBejiHHeHHe  BBinycKa  riponyKHHH  b  2,5  pa3a,  a  3a 
chct  MacmTaoiioro  (JiaKTopa  b  1,8  pa3a. 

Ha  ncpnonc  c  1990  no  1998/99  it.  bcjihhhiibi  RhM  na/iaioT,  nocne  1999  ropa  cna/i  cmciihctch 
pocTOM.  Tax  Ha  koiicii  HHTepBana  -  2001  r.  H3  o6mero  yBcnriHcimn  BBinycxa,  hbmciiciihh  3a  chct 
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TexHOJioniHecKOH  cocTaBJiaioineH  npon3onino  b  2,2  pa3a,  a  3a  cict  pacmupcnna  MacniTa6oB  npon3- 
BOACTBa  b  1,6  pa3a. 

OTHOCHTentHaa  3(])(])ckthbiioctb  coBepmeiiCTBOBaima  TexHonornHecKHX  npoucccoB  b  (])op\ic 
OTHomeHiM  tcx i louonuiccKoro  cjjaKTopa  k  MacniTa6HOMy  -  R/M,  hgckojibko  Oonbiue  c.thiihubi 
(cpc/uicc  Biia'icimc  1,096),  3a  iickuiouciihcm  1994,  1995,  1996  h  1998  it.,  t.tc  .TOMinmpoBaiiHC  Mac- 
niTa6Horo  pocTa  oouacnacTca  oojibiiich  CTeneHbio  cna/ja  TexHononmecKoro  (JiaKTopa. 

TaKHM  o6pa30M,  /pia  PE1TK  CaviapcKoil  o6nacTH  b  nepiio/i  c  1965  no  2001  it.  HiMciieiiiia  o6b- 
eMOB  BbinycKa  Koncnioil  iipo.TVKHH n  npoHcxo/niJiH,  Kax  3a  cict  pacimipeHiia  MacniTaooB  ripoiTiBO.T 
CTBa,  Tax  n  i locpc.TCTBavf  coBcpmcncTBOBaima  TcxiioJionuiccKHX  npoucccoB,  c  HeKOToptiM  npeo6na- 
ZiaHneM  BKna^a  nocne/mux. 

Bin  no,  hto  annapaT  nponaBO/iCTBcniiBix  (jiynKunn  no3BOJiaeT  nociponTb  .TOCTaTO'ino  a/icKBaT- 
Hbie  MaTeMaTHHecKHe  MO/icun  peajibHbix  n  p  (uni  bo.t  ct  b  c  n  1 1  o  -  3  ko  1 1  o  \i  ini  cc  k  n  x  chctcm  ii  nonynaTb 
o6o6meHHbie,  arpempoBaHHbie  ouciikh  3(})(})eKTHBH0CTH  hx  (jiynKiinoiinpoBanini. 


2  Mo^ejIH  OUCIIKII  CpaBHHTejIbHOH  3<j>4>eKTHBHOCTH  Ha  OCHOBe  MeTOUOJIOrHH 

Data  Envelopment  Analysis 


B  npe/iBi/iymcM  pa3.nc.TC  6  Bum  paccMOTpeHbi  Bonpocbi  MoneniipoBaHHa  ii  oneffliBamia  0606- 
ineHHOH  3(|)l|)CKTH  BHOCTH  n  p  O  H3  B  O.TCT  B  C II II O  -  3  K  O IIO  M  II  'I  CC  K  H  X  CHCTeM  Ha  OCHOBe  npOITIBO/ICTBCI  II I  BIX 
(JiyHKHHH. 

PaccMOTpiiM  hhoh  i io.txo.t  MHoroKpiiTepnajibHoro  oncnniianna  cpaBHHTenbHOH  3(|k:[)ckthbiio- 
cth  -  MCTO.TO-Toriiio  Data  Envelopment  Analysis  (DEA)  [8,  9],  Ero  cymecTBeHHbiM  /ioctoiuictbom 
aBJiaeTca  MHHHMajibHoe  npneyTCTBiie  cyObCKTHBiioro  (jiaicropa  npn  (jiopMnpoBannn  iiHTerpanbHbix 
OneHOK  3(J)cJ)eKTHBHOCTH. 

nonxon  no3BO.TacT  ooocnoBaiino,  c  yucTOM  Tiia'inTCJibnoro  Hiicna  bxo.tiibix  h  bbixo.tiibix  napa- 
MeTpOB,  B  Ka'ICCTBC  KOTOpbIX  MOiyT  BbICTynaTb  3  KO 1 1 0  M  IT  'I  C  C  K  HC ,  TCXIIOJIOnUICCKHC,  TCXIIH'ICCKHC  H 
npyrne  KpiiTepnn,  naxo.THTb  o6o6meHHbie  oneHKH  3(|x|)ckthbiiocth  nponeccoB  n  nponiBo.TCTB  b 
KOMn.TCKCC  C /1HIIOH  npOH3BO.TCTBCimO-3KOIIO\lH'ICCKOH,  OpraHH3aUHOHHOH  CHCTeMbl. 

Mcto.tbi  DEA  aBJiaioTca  o6o6ineHiieM  pacneTOB  iicnoubTOBanim  bxo.tiibix  pecypcHbix  bob.tch- 
CTBHH  Ha  MHOrOMepHblH  CHyHaH.  JJflfl  MHOTOMepHOrO  npOH3BO,TCTBCIIIIO-3KOIIOMiniCCKOrO  OObCKTa  c 
m  Bxo.TiiBiMH  ii  k  bbixo.tiibimh  napavicTpaMH:  X={X;,  X2,  . . .  X,„}  h  Y={Y i,  Y2,  . . .  Y k  } . 

KoMnucKciiBiii  o6o6ineHHbiii  noKa3aTenb  scJxJieKTHBHOCTH  ana  Kaac/joro  n-zo  OObCKTa  b  6a30B0M 
BapnaHTe  MCTo/ia  DEA  (JiopNinpycTca  cuc/iyioinnM  o6pa30M: 


(6)  fn  =  max 


hn  '  Yln  +  11  In  '  Y2 n  +  U3n  '  Y3u  +•••+  Ukn  '  Ykn 


uimvjneG  V\n 


v,„  •  Xln  +  v2n  ■  X2n  +  v3n  ■  X3n  +...+  vmn  ■  Xmn 


B  (6)  uin  ii  vjn  -  BecoBbie  K03(})c|)HHHeHTbi,  y.TOB.TCTBopaiomnc  cncTeMe  orpaiiiniciiiin,  onpc.TC- 
.Taioiunx  oouacTB  jiiancniiii  G: 


(7) 


11 1 n  '^11+  11 2 n  '  *21  +  »3 n  '  *31  +  —  +  Ukn  '  Ykl  <  ^ 

V1  n  'Xll  +  v2n  ■  X2I  +  v3„  -X31  +  ...+  vmn  -Xml 

11 1 n  'Yl2+ll2n'  Y22  +  »3 n  '  ^32  +  —  +  11  kn  '  Yk2  <  ^ 
V1  n  'X\2  +v2n  '  X 22  +  v3»  '  ^32  +  —  +Vmn  ' X m2 


i  -  {1,2... &};  j  =  {l,2...w}. 


11  In  '  Y{N  +  11 2 n  '  Y2N  +  11 3 n  '  jV  +  —  +  ukn  '  YkN  ^  | 
V1  n  '  *1N  +  V2n  '  ^2iV  +  v3n  '  X3N  +•••  +  Vmn  '  X mN 
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CucTCMa  cooTHomeHHH  (6),  (7)  nnn  n={  1,  2,  ...  ,VJ  onpenenneT  N  la/ian  m etc m aT  h  h  cc  k o ro  npo- 
rp a m m  ii  po  b  a  1 1  ii  i .  Pememie  Ka>K,ioii  n-ou  3a#aHii  (n  =  1,2,  ...  ,V)  ana  n-ozo  o6i.eKTa  ,iacT  iiiaHeinie 
cooTBeTCTByiomero  o6o6meHHoro  iiOKaiaTeni  icJxJickthbiiocth  /„,  panvKHpoBaimoc  Ha  c.im  urn  iom 
HHTepBane  [0,  1],  h  eooTBeTCTByiomHH  eMy  Ha6op  BeeoBBix  K03(]x|)HHHeHT0B  un={uIn,  u2n  ...  Uh,}  h 
v„={v;„,  v2n  ...  vmn},  MaKCHMH3npyiomHH  cJjyHKUHOHaji  (6).  Boo6me  roBopa,  3th  Beca  uin  h  vJn  6ynyT 

pa3HHHHBIMH  Oflfl  pa3nHHHBIX  n-bix  CHCTeM. 

Otmgthm,  hto,  b  o6meM  enynae,  pememie  la/iam  m n  o  ro  k  p  h  t  c  p  nan  b  n o ii  onTHMH3au,HH  (6),  (7) 
HMeeT  He  c,iniiCTBeimoc,  a  penoe  MHO)KecTBO  pemeimii.  yioBncTBopiioimix  la/iamiBiM  orpaim'ienii- 
SM  (7)  [10].  npH  3TOM,  OAHOH  H  TOH  )Ke  OTHOCHTeUBHOH  3(])(])eKTHBHOCTH  MO'/KCT  OTBCHaTB  HeKOTOpOe 
MHO>KecTBO  pemeHHH  KaK  b  npocTpaHCTBe  bx o,t n bix  h  b bix 0,1 1 1 bix  napaMeTpoB,  Tax  h  b  npocTpaHCTBe 
BeCOB  (jiyHKHHOHajia.  CjIC/lOBaTCIIBIlO,  pa3HHHHBie  OOBCKTBI  C  paBJTHHafOUlHMHCa  XapaKTepHCTHKaMH 
b  MeTOAe  DEA  MoryT  hmctb  o.iniraKOBBic  o6o6meHHBie  noKa3aTenn  3(})c])eKTHBHocTH. 

PaccMOTpiiM  pemeHne  la/iam  onpe/ieneima  cpaBHHTenBHOH  OTpacneBOH  3(])(|)eKTHBHOCTH  npo- 
h3bo/ictb,  bxo.hihhx  b  cocTaB  npoMBimneHHoro  KOMnneKca  CaMapcKOH  oonacTii.  OneiiKy  oy/iCM 
npoBonuTB  Ha  HHTepBane,  eooTBeTCTByiomeM  ncpcxo.inoMy  ncpno,iy  pa3BHTHn:  c  1990  no  2001  it. 
Hctohhhkom  HHiJiopMaiiHH  HBjTflfOTCH  oc})i-iniiajiBiiBic  MaTepuajiBi  CaMapcKoro  oSnacTHoro  KOMHTeTa 
rocynapcTBeHHOH  CTaTHCTiiKH  [3]. 

B  Ka'iccTBC  MO.ic.iBiioro  npc.icTaB.iciiiiJi  oueHHBaeMBix  npoiiiBO/iciB  BocnonBiycMci  iipwiiToii 
paHee  nocTanoBKoii  -  pucyHOK  1.  Ka>K,iyio  OTpacnB  npoMBimneHHOCTH  pemoHa  6y,ic\i  paccMaTpn- 
BaTB  b  bii.ic  n p o in b o/ic t b c i m o - 3 ko 1 1 o m ii 'i cc ko ii  ciicTeMBi,  ocymecTBuaiomcii  ripouccc  npeo6pa30Ba- 
II  111  OCHOBHBIX  BX  0,1 1 1  BIX  pCCypCOBI  KanHTajIBHBIX  (K)  H  Tpy.lOBBIX  (L),  B  arperiipOBaHHBIH  KOIIC'IIIBIII 
ripo.iyKT  (Y). 

B  COOTBeTCTBHH  C  MCTOPOnOrHCH  DEA,  ([)\T IKI [HOIiarr  OUCIIKH  cpaBHHTenBHOH  3(|)(|)eKTHBHOCTH 
ripc.iCTaBHM  b  bii.ic  B3BemeHHoro  otiioiiiciihi  BBixo.inoii  xapaKTepncTHKH  -  oDBCMiioro  noKa3aTena 
BBinycxa  npo.iyKnn h  -  Y  k  cyMMe  B3BemeHHBix  pecypcoB:  KaniiTanmiBix  -  K  n  Tpy.lOBBix  -  L.  TaKHM 
o6pa30M,  KpiiTepiiH  oueHKii  OTpacneBOH  cpaBHHTenBHOH  kJxJickthbiiocth  npiiMeT  bh,i: 


(8)  /„  =  max 


u„  •  Y„ 


u,veGvhl  •  K„  +  V2n  -L„ 


rue  Y  -  o6BeM  n pony k pun,  nponiBe/ieimoii  b  OTpaenn,  \inp,i.  py6.  (pna  1998  -  2001  it.  -  MnH. 
py6.);  K  -  ([ioii.ibi  oghobhoto  Bii.ia  /icitchbiiocth  (Ha  koiich  ro,ia,  no  oanancoBoii  ctohmocth;  \inp,i. 
pyoneii);  L  —  'iiicnciniocTB  nepcoHana  ochobhoh  .iciTcnBiiocTii.  tbic.  hcjiobck;  u,  V/,  v2  -  nono>KH- 
TenBHBIH  BeCOBBie  KO3(|x))H0HeHTbI. 

PaecuHTaeM  mancum  ouciikh  cpaBHHTenBHOH  3(})([)ckth biiocth  ot.icjibho  .ini  Kaacporo  ro,ia  no 
COBOKynHOCTH  /1CB1TH  pCrilOIBLlBUBIX  npOHIBOUCTB.  B  COOTBeTCTBHH  c  MCTO/iononicii  DEA  ,ini  Ka- 
ncpoii  OTpaenn  b  kphcpom  ropy  afiopNiynupycM  lapany  \iaTC m aT h 'i cc koto  nporpaMMupoBaimi  Bii.ia 
(6),  (7)  h  peuiHM  ee.  TaKHM  o6pa30M,  naxo/KpciiHC  DEA-ouciiok  OTpacneBOH  cpaBHHTenBHoii  3(])- 
(Jj eKTHBHOCTH  B  COOTBeTCTBHH  C  (JjyHKHHOHanOM  (8)  CBO.lHTCl  K  peiUCHHIO  .ICBITH  OnTHMH3aU,HOHHBIX 
3a,ia'i  Ha  ,iBeiia,maTH  HHTepBanax  nccnc,iOBaiini. 

Pe3ynBTaTBi  paciCTOB  DF.A-ouciiok  cpaBHHTenBHOH  3(}k})ckthbiiocth  KOMnneKCOB  BH3yanBHO 
npe.iCTaBnciiBi  Ha  rpaiJiiiKax  pucyHKa  4. 

Ilo  pe3ynBTaTaM  paciCTOB  bh.iiio,  hto  MaKCHManBHyio  cpaBHHTenBHyio  3(}k[)ckthbiioctb  Ha 
BceM  npoMe>KyTKe  iiccnc.iOBaiini  HMena  OTpacnB  numeBOH  npoMBiiuneHHOCTH.  3tot  OTpacneBOH 
npoH3BOHCTBeHHBiH  KOMnneKC  3aHHMan  'ieTBcpToe  MecTO  no  BanoBOMy  BBinycKy  nponyKHim  bo  Bee 
ro^Bi  (3a  HCKnioHeHHeM  2000  r.),  ho  HMen  noHTH  Ha  nopi.iOK  mchbhihc  3aTpaTBi  ochobhbix  ([ioimob. 
B  COOTBeTCTBHH  c  3thm,  B3BeiueHHBie  HHTerpanBHBie  3aTpaTBi  pecypcoB  y  Hero  HaHMeHBuiHe  no  ot- 
HOHieHHio  k  .ipyriiM  KOMnneKcaM,  a  ero  OTiiociiTcnBiiai  3(]k[)ckthbiioctb  (JiyiiKiinoimpoBaimi  MaK- 
CHMcLibiiai.  Bee  .ipynie  KOMnneKCBi  Hvicnii  MeHBUiyio  cpaBHHTenBHyio  scJuJicktubhoctb  b  pa3miHHBie 
ro.ibi  aiiiLiHiiipycMoro  nepiio.ia. 
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Ha  pHcymce  5  ripuBe/iciiBi  HHTerpanbHtie  ouciikh  3(|)cJ)eKTHBHOCTH  (|)yiiKunoimpoBaima  npo- 
MbinineHHbix  KOMnncKCOB  3a  Bee  roan. 


PiicyHOK  4  -  MHCJieHHbie  3HaaeHna  oqeHKH  OTpacneBOH  cpaBHHTejibHofi  3(J)(J)eKTHBHOCTH 


0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1 


rimneBafl  npoMbiiimeHHOCTb 
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PucyHOK  5  -  Cbo^hbih  peimiqr  Beaymqx  OTpacneii  PPITK  CaMapcKOH  o6nacTH. 

Bill  II 3  HH(|)OpMaTHBHOCTB  nO-ByHCIIMBIX  o6o6meHHBIX  OUCIIOK  CpaBHHTeUBHOH  3(|j(JjCKTHBHOCTH 
mot on b 3 o b a n h h  KOMiuieKcaMH  HMoomuxca  b  nx  pacnopsDKeHiiii  pecypcoB. 

TaKHM  o6pa30M,  iipuMoiomBiH  mcto/i  DEA,  peanioyiomHH  (]k)  p  m  an  h  30  b  a  n  n  y  1  o  npoqeaypy 

CBepTBIBaHHH  H3BGCTHBIX  JIOKajIBHBIX  KpHTepHeB  3(})(})eKTHBHOCTH  B  rjTOOajTBHBIH  6e3  HCn0HB30BaHH5I 
aonoJiHHTentHOH,  Kax  npaBHJio,  cvobckthbiioh  HHtjjopMauHH  o  paHrax  aacTHbix  noica3aTeneH,  nBJin- 
ctcm  pa6oTocnoco6Hi>iM  ana  nonynemia  oobckthbiibix  laKnionenim  06  o6o6iqeHHOH  3(}K})eKTHBHOCTH 
npOH3BOaCTB. 
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3  3KcnepTHbie  MopejiH  ouciikii  Ha  ocHOBe  MeTopa  ana.ni3a  nepap\nii 

B  mnpoKOM  Kpyre  3a^an  o6o6meHHoro  OHCiiHBanns  sbxsiotcs  Heii3BecTHBiMH  caMH  ncpBH'niBic 
jiOKajibHtie  noKa3aTenH  3(J)(|)eKTHBHOCTH.  Bobmovkiibim  no.xxoxoM  b  Taxon  CHTyann n  sbxsctcs  npii- 
mciiciihc  pa3pa6oTaHHoro  b  Hanane  1970  ropa  aMepuKaHCKHM  MaTeMaTHKOM  ToMacoM  CaaTH  MCTOxa 
aHanH3a  nepapxiiH  (Analytical  Hierarchy  Process)  [11,  12]. 

3tot  mcto.x  noJiyHHJi  mnpoKoe  pacnpocTpaHeHHe  h  3kthbho  npuMcnscTcs  b  pa3HHHHbix  OTpac- 
jiax  ana  pemenns  npnioia^HBix  3a^an  m n  o  ro  k  p  n  t  c  p na.n b i io ro  OHCiiHBanns  Ha  ocHOBe  o6pa6oTKH 
cyObeKTHBHbix  3KcnepTHbix  cy>K,icnnii  b  c[)opMe  napHbix  cpaBncnnii.  Mctox  npuMcnscTcs  k  paxxnn- 
hbim  no  CBoeii  eyipHOCTH  h  xapaKTepucTHKaM  CHCTeMaM  h  oOBCKTavi.  Tax  H3BecTHBi  nocTaHOBKH  h 
pemenns  xaxan  panxcHpoBanHS  h  BBioopa  b03M05khbix  pBinomiBix  ajitTepHaTHB  ( npoxy ktob  h  ycnyr), 
nponexenris  MapKeTHHroBBix  HccnexoBamiH,  onpepeneHiia  xnanHMoeTH  coBOKynHOCTH  c])aKTopoB, 
CTpaTcnn'i  paxBHTHS,  pacnpexeneHioi  pecypcoB,  h  t.x. 

B  ocHOBe  MCToxa  jicvkht  riponexypa  xcKOMnoxiinriH  cjio>khoh  npooxeMix  -  npexeTafixenne  ee  b 
bhxc  CTpyKTypupoBaHHoro  naoopa  KOMnoHeHT  huh  KpiiTepneB,  B3aHMOCBa3H  MOKxy  kotopbimh 
([jopMnpyioTcs  b  nepapxHnecKOM  BapnaHTe  npexcTaBJiefflia.  npn  stom  Bepmnnori  nepapxnn  a bjth ex¬ 
es  oomas  pent  -  >KcxacMoe  eocTosnne  CHCTCMbi.  Cncxyionu-m  ypoBciiB  npexcTaBJiscT  eoooii  peTann- 
3apnio  ooineii  penn  b  bhxc  naoopa  KpHTepneB,  KOMnoHeHT  huh  chji,  OKa3BiBaK>miix  bjihshhc  Ha  ,xoc- 
TinKeHne  oooxnanennoro  pe3ynBTaTa.  Ha  caMOM  hiokhcm  ypoBHe  nepapxnn  npexcTaBJiciiBi  bo3mo>k- 
Hbie  ajiBTepHaTHBBi,  cTeneHB  npnopuTeTHocTH  (xnanHMoeTH)  KOToptix  TpcoycTcs  ohciihtb. 

B  mcto.xc  ocyinecTB.xscTcs  npone.xypa  napHoro  epaBnenns  otxcjibiibix  KOMnoHeHT  nepapxnn 
MC>K,xy  coooii.  Pe3ynBTaTBi  SKcnepTiioro  onenn Bairns  npexcTaBJisioTcs  b  bh.xc  naoopa  noxo’A'HTCXB- 
HBIX  OOpaT  I IOCH  M  MCTp  H  TI I  BIX  M3TpHH  napHBIX  CpaBHeHHH  B  H.Xa ! 
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B  (9)  K32KXBIH  3JieMeHT  MaTpHU,BI  fly  OnpCXCXSCT  CyOXiCKTHBIIOC  MHeHHe  3KCnepTa  OTHOCHTeJIb- 
HO  3H3HHMOCTH  OUCIlHBaCMOH  i-()ll  KOMnOHeHTBI  HepapXHH  OTHOCHTeUBHO  j-OU. 

MaxpnnBi  Bnxa  (9)  cocTaBxsioTcs  xxs  cpaBiienns  b3>khocth  xjicmchtob  Ka>R'xoro  nnvKCCTOsine- 
ro  ypoBns  nepapxHH  oxnocnTcxBno  BBiinecTosmero.  Ouciikh  xjicmchtob  nepapxnn  nponxBoxsTcs  b 
COOTBeTCTBHH  C  XCBSTHOaXIBIlOH  HIKajIOH  OTHOCHTeJIBHOH  B32KHOCTH,  npH  3TOM  ,1XS  OnCIlHBailHS  /? 
KOMnoHeHT  neooxoxHMo  c (]) o p m n p o b aT b  n(n—l)/2  cy/Kpennii.  Ha  ocHOBe  Maipnu  XKcnepTiiBix  cy>K- 
xcnnii  bbi'ihcxsiotcs  xoKajiBHBie  npnopiiTeTBi  (3H3hhmogth  (JiaKTopoB)  no  k3>kxoh  otxcxbiioh  MaT- 
pnpe,  h  KpHTepHH  KanecTBa  3KcnepTiiBix  ouciiok. 

JloKajibHbie  npnopHTeTBi  (])0p\iaxH3yi0Tcs  b  mctoxc  MAH  b  bh.xc  nop\iaxH30Bannoro  raaBHoro 
coocTBcnnoro  BeKTopa  MaxpnnBi.  HlupoKO  pacnpocipaHeHHtiM  npn6xH>KennBiM  criocoooM  Haxo>K- 
peHiia  coocTBcnnoro  BeKTopa  sbxsctcs  rio.xxox,  ocHOBaHHBiH  Ha  naxo/K'xcnnn  cpcxncro  reoMeipn- 
necKoro.  B  cooTBeTCTBiin  c  hhm  KOMnoHeHTa  coocTBcnnoro  BeKTopa  i-oii  cTpoKH  naxoxnTcs  no 
(JiopMyxe: 

(10)  bt  =  «/fl/1xfl/2x.„xfl.i  . 

3aTeM  Bee  KOMnoHeHTbi  b„  coocTBcnnoro  BeKTopa  nopMaxn3yioTcs  Ha  cxnnnny  nyTeM  hx  xcjic- 
hhs  Ha  cyMMy  YJbt—  h  sth  xnanenns  onpe.xexsioT  noKanbHyio  snanuMOCTB  othochtcjibho  oucm-mae- 
MBIX  3JieMeHTOB. 

KpHTepHH  KanecTBa  paooTBi  SKcncpTOB  OTBicKnnaioTcs  Ha  ocHOBe  paciCTa  noKasaTeneii  corxa- 
COB3HHOCTH  CJOKpeHUH  XXS  Ka’A'XOH  MaTpHHbl  napHBIX  CpaBHeHHH  no  M3KCHMajIBH0My  COOCTBCnilOMy 
ina'icnmo  MaTpnpBi. 
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Ecjih  KanecTBO  cy>K,ricniiii  siccnepTOB  HenpneMJieMO  -  oiiciikh  iicconnacoBamiBi  mok/iv  co6on  - 
to  cne^yeT  nepecMaipuBaTt  cy/K/iciiiisi  siccnepTOB  no  cootbctctbyioiiich  viaTpunc. 

3aBepmaiomHM  3TanoM  MCTO/ia  hbjthctcji  iiaxo>K7ieiiHe  HHTerpanBHBix  o6o6meHHBix  ouciiok 
3HaHHMOCTH  ajibTepHaTHB.  Ilpouc/Typa  CBepTBiBaimfl  noKaJibHbix  npnopiiTeTOB  3aKJiK>HaeTca  b  Haxo- 
5K/ieHHH  B3BemeHHbix  cyMM  no  bcom  3JieM0HTaM  o/nioro  ypoBHa,  y>iHTBiBaioinnx  bccobbic  ko3(|k|)h- 
nneHTbi  ( BCKTopa  npnopnTeTOB)  BBiinecToamero  ypoBHa  nepapxnn.  Tax  b  cnynae  c  TpexypoBHeBon 
nepapxnen  b  cooTBeTCTBnn  c  bocobbimh  K03cJ)c|)HnHeHTaMH  KpnTepneB  BToporo  ypoBHa  npoi-nBo/u-iT- 
c a  CBepTKa  no  Ka>K,TOH  H3  aabTcpiiaTUB  TpcTBcro  ypoBHa.  Han^a,  TaKHM  o6pa30M,  3HaneHna  tjio- 
6ajn>Hbix  npnopnTeTOB,  /iCJiacTca  OKOHHaTeJiBHBin  b  bibo/i  o  cpaBHUTentHon  biubihmocth  oueHHBae- 
MBIX  ajIBTepHaTHB. 

PaccMOTpuM  npiiMeHeHne  MCTO/ia  MAH  ana  3a^ann  ouciih Banna  koii KypciiTocnocoonocTH .  Ha 
ootom  H3  npeflnpn^THH  aBnannonnoro  MaimiHOCTpoeHiisi  CaMapcxon  oGnacra  6Bi:ia  npoBC/icna  skc- 
nepraaa  onciiKa  (JjaKTopoB  KOHKypeHTOcnoco6HOCTH  npeanpuaTiia  no  cneayromen  cxeMe: 

1.  BBi6paHBi  n  cornacoBaHBi  noKa3aTenn  KOHKypeHTocnoco6HocTn  Ha  ocHOBe  cyinccTByioincn 
chctombi  Hn.THKaTHBiiBix  noKa3aTenen. 

2.  ripoBC,Tcna  CTpyKTyproaipia  noKa3aTenen  n  (jiaKTopoB  KOHKypeHTOcnoco6HOCTH  b  bh/ic  ne- 
papxH'iccKoii  CTpyKTypBi. 

3.  llpoBCAcno  3KcnepTHoe  oueimiiaime  3iia>in\iocTn  (JiaKTopoB  KOHKypeHTocnoco6HocTn. 

4.  PeanH30BaHa  MaTcviaTH'iccKaa  o6pa6oTKa  pe3ynBTaTOB  aiiKCTHpoBaima. 

5.  Han/iciiBi  o6o6meHHBie  3iiaiin\iocTn  (})aKTopoB  KOHKypeHTocnoco6HocTn,  onpeaeneHBi  hhc- 
neHHBie  3HaneHna  paHTOB  n  jna'iHMOCTU  nonyneHHBix  ouciiok. 

Hcxo/nioii  nmJiopMapnen  aim  ripoBC.Tcnini  nccne^OBaHna  aBHJiacB  cncTeMa  ouciiciiibix  rioKana- 
Tenen  KOHKypeHTOcnoco6HOCTH  npc/inpnaTna.  Ha  c.ric.TyioincM  3Tanc  6bijio  nponiBC.Tcno  nocTpoe- 
Hne  nepapxnn  n  (JiopMupoBanHC  cxeMBi  npoBC/icime  HccncaoBaima  -  pncyHOK  6. 


Tpynna 

SKcnepTOB 


<J>aKTopBi  KC 


PncyHOK  6  -  Hepapxna  chctcmbi  oqeHKH  (JiaKTopoB  KOHKypeHTOcnoco6HOCTH. 

Ebijio  BBi.Tc.ricno  /icbatb  (JiaKTopoB  KOHKypeHTocnoco6HocTii:  MapKCTHHr,  riponiBoncTBo.  Tex- 
Honorna,  3KOHOMHKa,  (JinnaiicBi.  nepcoHan,  KanecTBO,  pa3BHTne  n  HHHOBannH  n  ccjjepa  ynpaBJieHiia. 
B  KanccTBc  3KcnepTOB,  ocymecTBJiflioiiinx  pair/KHpoBannc  (jiaKTopoB  KOHKypeHTocnoco6HocTn  6bijih 
BBi6paHBi  Bc/iynu-ic  Mcnc/i/Kcpia  npeanpuaTiia.  Pan>KHpoBKa  siccnepTOB  He  npoBoannacB,  a  CTeneHB 
3HaHHMOCTH  hx  cy>K7icimii  onpezie:ia:iacB  Ha  ocHOBe  ouciiok  KanecTBa  -  OTHOinemiH  corjiacoBaHHO- 
cth.  B  cjiynae  ecjin  HecornacoBaHHOCTB  npeBBimana  .toiivcthmbih  ypoBeHB,  to  npn  CHHTe3e  rao- 
6ajiBHBix  npnopnTeTOB  HcnonB30BajincB  iioiinacaioinne  BecoBBie  ko3(]k|)iiiihciitbi. 
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Ka'/K/iMH  3KcnepT  npoBen  nonapHoe  cpaBHeHHe  3iiaHH\iocTH  (cTeneHH  bjihhiihh)  hcbhth  (JiaKTO- 
poB  Ha  o6myio  koii Kypc i itoc  riocoonocTB  npe;inpHaTHa.  Pc3ynBTaTBi  arpernpoBaHHa  hx  3aKJHOHeimii 
no  oriHcaimoH  mcto/ihkc  b  rno6ani>Hi>ie  KpnTepnH  oiiciikh  npeziCTaBJieHH  Ha  /inarpaMMe  pncyHKa  7. 
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PucyHOK  7  -  Pe3ynbTaTW  oqeHKH  rjioOajibHbix  npqopqTeTOB  no  (jiaKTopaM  KOHKypeHTOcnoco6HOCTH. 

nonyneHHbie  ooooihciiiibic  oiiciikh  cjjaicropoB  KOHKypeHTocnoco6HocTH  bbi/icihiiot  iianooHcc  h 
HaHMeHee  bikihhmbic  noKa3aTeJiH,  paioT  bo3mo5khoctb  c  t  p  y  k  t  y  p  h  p  o  b  a  ii  hh  hx  ana  paanHHiiBix  hchch. 
Tax,  Bee  ([laKTopBi  modkho  pa3/ienHTB  Ha  Tpn  rpynnbi  npHopHTCTOB :  «npHopHTCTiiaa»  (oiiciikh  ot 
20%  ^o  13%)  -  KanecTBO,  ynpaBJieHHe,  MapiceTHHr;  «cpeflHaa»  (ohchkh  Ha  ypoBHe  11%,  10%)  - 
TexHonorna,  iinnonaiiHH,  (|)imancBi;  «HH3iuaa»  (ou,chkh  MeHee  8%)  -  nepcoHaa,  3KOHOMHKa  h  npo- 
h3bo/ictbo.  KaHCCTBCHHOii  imTcpripeTaiiHCH,  iioiiyHCimBix  ohciiok,  aBJiaeTca  B03MO>KHoe  «6narono- 
ayHHoe»  riono’/KCHHC  ncn  b  rpynnax  cpe/mcro  h  HH3Koro  npHopHTCTOB  h  nanooncc  ocTpoil  hjih  aKTy- 
ajiBHOH  CHTyaiiHcil  b  npHopHTCTHOH  rpynne. 

K  KJHOHCBBIM  OCOOCHIIOCTaM  paCCMOTpeHHOrO  MCTOna  MAH  OTHOCHTCa  TO,  HTO,  BO-riCpBBIX,  Be- 
cobbic  ko3()k1)hiihchtbi  ohciiohiibix  KpiiTepneB  onpeneJiaiOTCH  b  xoqc  pcajiH3ai|Hii  anropHTMa  nap- 
Hbix  cpaBHCHHH,  a  He  3anai0Tca  anpnopH.  Bo-BTopbix,  pace viaTp  h b ac m bi il  nonxon  no3BonaeT  nony- 
naTB  oiiciikh  Ha  paiiibix  ypoBHax  Hepapxnn,  hto  cymecTBeHHO  oOjierqaer  aa/jany  cHCTeMHoro  oqc- 
HHBaHiia  b  caynae  OOHBiiioro  KOJiHHecTBa  ajibTepHaTHB. 

OTMeTHM,  HTO  paCCMOTpeHHBIH  M  CTO/1  MAH  XOpOHIO  COTJiaCyeTCa  C  MCTO/IOM  MHOTOKpHTepH- 
anbHoro  oiiciiHBaima  cpaBiiHTCJibiioH  3()k])ckthbiiocth  -  Data  Envelopment  Analysis.  Tax  b  paooTC 
[13]  npcnnaracTca  Ha  n  p  c  tib  a  p  ht  c  jt  b  n  o  \i  3Tane  nocTpoeHHa  ([lyiiKiiHonaiiBHOH  mo/ichh  oiiciikh  cpaB- 
HHTeJiBHOH  3(j)(])eKTHBHOCTH  CHanajia  OHCiiHBaTB  iiHHiHMOCTB  naoopa  bx on ii bix  h  BBixo/iiiBix  napa- 
MeTpOB  MCTOHOM  MAH  H  TOJIBKO  nOTOM  H C  n OH  B 30 B aT B  ajITOpHTM  paCHCTa  B  COOTBeTCTBHH  c  DEA- 
MeTO^HKOH. 
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3aKJiioHeHHe 

B  cTaTte  pac'CMOTpciibi  pa3HHHHbie  mcto/ibi  o6o6meHHoro,  MHoroKpHTepnajiBHoro  onenitBaniist. 
ocHOBaHHtie  KaK  Ha  ,i ctc p m h  n  h  po  b  a  n  n  bi  x  h  CTaTHCTimecKHX  no/jxoaax,  Tax  h  Ha  MCTO/iax  siccnepT- 
hbix  cy/K.icimii.  KoHCTpyKTHBHoe  npHMeHeHHe  sthx  no/ixo/tOB,  ochob3hhbix  Ha  nocTpoeHHH  (JtyHK- 
HHOHajIBHBIX  H  CTpyKTypHBIX  MO/tCJtCH  HCCIIC/iyCMBIX  OOBCKTOB.  nOtBOJIHCT  BBMBJMTB  H  060CHOBBI- 
BaTB  nanooncc  3(J)(J)eKTHBHBie  HanpaBneHHM  coBepmeHCTBOBamM  KOMnneKCHOH  /[chtcjibiiocth  npo- 
H3BOZICTBeHHO-3KOHOMHHeCKHX  CHCTGM. 

CnacoK  jiHTepaTypbi 

[1]  IiBaHHJioB  KJ.IL,  JIotob  A.B.  MaTeMaTHuecKHe  MoqeJiH  b  skohomiikc.  -  M.:  HayKa,  1979.  -  304c. 

[2]  TepexoB  JI.JI.  IIpoH3BoqcTBeHHbie  (j)yiiKiinn.  -  M.:  CTaTHCTHKa,  1974.  -  128c. 

[3]  CaMapcKHH  CTaTHCTHuecKHH  eaceroqHHK  (K  150-jieTino  CaMapcKoil  ry6epenn)  /  CaMapcKHH  o6jiacTHoil 
KOMHTeT  rocyqapcTBeHHoil  CTaTHCTHKH.  -  CaMapa,  2001 

[4]  C oquajiBHO— 3KOHOMHliecKoc  noJio>KeHHe  CaMapcKoil  o6jiacTH  (1990  -  2001  it.)/  CaMapcKHH  o6jiacTHOH 
KOMHTeT  rocyqapcTBeHHoil  ctuthcthkh.  -  CaMapa,  1991  -2002. 

[5]  OpnoBa  E.K).  CTpyKTypHO-napaMeTpHHecKaa  HqeHTHc[>HKaqHJi  penioHajibHbix  TexHOJiorHuecKiix  nporo- 
BoqcTB  KaK  o6i.eKTOB  ynpaBJieHna:  J\nc.  . . .  KaHq.  Tex.  HayK:  05. 13.07.  -  CaMapa,  1999.  -  204c. 

[6]  TpaH6epr  AT.  MoqeJiHpoBaHHe  coquajiHCTHuecKoil  skohomhkh:  yue6.  qua  CTyq.  skoh.  By30B.  -  M.:  3ko- 
qoMHKa,  1988. 

[7]  KjieiiHep  T.E.  IIpoH3BoqcTBeHHbie  (JjyqKqun:  Teopqa,  Meroqbi,  qpuMeHeHHe.  -  M.:  ®HHaHCbi  q  CTaTHCTHKa, 

1986. -239c. 

[8]  Farrel  M.J.  The  Measurement  of  Productive  Efficiency  //  Journal  of  the  Royal  Statistical  Society,  Series  A 
(General),  Vol.  120,  Part  III,  1957,  p.  253  -  281. 

[9]  Banker  R.D.,  Charnes  A,  Cooper  W.W.  Some  Models  for  Estimating  Technical  and  Scale  Efficiency  in  Data 
Envelopment  Analysis  //  Omega,  The  International  Journal  of  Management  Science,  Vol.  30,  No.  9,  1984,  p. 
1078-1092. 

[10]  PlHTpqjiqraTop  M.  MaTeMaTHuecKHe  MeToqw  onTHMinaqun  n  SKOHOMiiuecKaa  Teopqa.  Ilep.c  aHra.  -  M.: 
Ilporpecc,  1975-  606c. 

[1 1]  CaaTH  T.  IIpHHJiTHC  pemeqqq.  MeToq  aHajiH3a  uepapxuii.  M.:  Paqqo  q  CB«3b,  1993.  -  320  c. 

[12]  CaaTH  T.,  KepHC  K.  AHajniTHuecKoe  njiaHHpoBaHHe .  OpraHH3aqqa  chctcm.  M.:Paqqo  h  CB«3b,  1991. -224c. 

[13]  Changhoon  Shin,  Jaeyoung  Song,  Hyunchan  Kim  DEA/AHP  Model  for  Measuring  Restricted  and  Effective 
Efficiency  with  Expert’s  Knowledge  //  Informs&Korms  -  1 140  -  Department  of  Logistic  Engineering,  Ko¬ 
rea  Maritime  University  -  Seoul  2000. 


106 


CHHEPrETHHECKHH  nOflXOfl  K  HCCJIEflOBAHHIO 
OPr  AHH3 AU,HOHHbIX  CHCTEM 


M.E.  ry  iaiipoB,  P.A.  BauiMmim,  E.r.  M.ibacoB,  H.E.  1’cpacnMOBa,  H.B.  Xacanoea 

y (j)HMCKHH  rOCyflapCTBeHHWH  aBHaqHOHHHH  TeXHHUeCKHH  yHHBepCHTeT 

450000,  Y(})a,  yn.  K.MapKca  12,  Poccun 
ilyasov@tc.ugatu.ac.ru 

Ten:  (8-3472)  23-78-35,  (jraxc:  (8-3472)  22-29-18 

Kjiwneebie  aioea:  cunepzemuKa,  ynpaenenue,  opeaninaijiiowtai-i  cucmeMa,  npoeian 

Abstract 

In  the  given  paper  a  synergetic  approach  for  analysis  of  realization  efficiency  of  scientific  projects 
in  different  scientific  organizational  structures  is  considered.  Nonlinear  models  of  implementation 
of  one  or  two  scientific  projects  for  two  and  three  performers  with  different  relation  variants  be¬ 
tween  them  are  investigated. 

BBetteHne 

Mcanc/iOBaniic  npoiteccoB  yripaBncima  b  oprammitHOHHbix  CHCTeMax  iipe/iCTaBJiflCT  Rax  Teo- 
peTHHecKHH,  Tax  h  npaKTHHecKHH  HHTepec.  CnovxnocTB  HccneztOBaHHa  sthx  ripoucccoB  coycnoBJicna 
BO-nepBtix,  nan  hu  next  nenoBexa  xax  3nc\iciiTa  chctcmbi,  hobc/ichhc  xoToporo  hbjiuctch  hctohhhxom 
pa3HHHHoro  po/ia  nconpcpcJicimocTCH,  bo-btopbix,  cjiO/Xiioctbio  OTiiomcimit  (ot  /ipyvKCJiiooHoro  no 
xoHtjuiHXTHoro)  Moxqy  cyObexTaMH,  H3MeHeHiie  xoToptix  bc/ict  x  h3mchchhio  cTpyxTypbi  opraHH3a- 
hhohhoh  chctcmbi,  B-TpeTtHx,  neonpencjien i ioctbio  ypoBiin  cho>xhocth  HayuHofi  npo6neMbi,  am 
penicillin  xoTopofi  it  nocTpoeHa  opraim  ianHoiman  cncTeMa. 

I'Icchc/iob  aimc  nimaxiMKH  opraHH3aitHOHHBix  chctgm  Ha  ocHOBe  iicuctkmx  xorHHTHBHbix  xapT 
no3BOJiflCT  bbihbhtb  bjihuhhc  MHorax  BHeniHHX  (jiaKTopoB  Ha  3(})<})exTHBHOCTB  (|>yaiKi[iioimpoBaim>i 
CHCTeMbi,  Jiynme  nonnxB  npoOneMy,  pacxpbiTb  BHyTpeHHiie  npoTitBopcntn  chctcmbi  [1],  Onuaxo 
nHHeiiHbie  xorHHTHBHbie  MO/tenH  He  riOBBOJiniOT  bbihbjihtb  h  aHajiH3HpoBaTb  Te  CBOHCTBa  chctcmbi, 
xoTopbie  HBjimoTCa  pe3ynBTaTOM  HenHHeHHoro  iiOBeqeniin  sjicmciitob  h  HenHHeHHoro  xapaxTepa 
OTHOHieHHH  MOKpy  HHMH. 

MccJic/iOBanun  b  hcjihhchhbix  oprcncTeMax  npoiteccoB  ynpaBJieima  xax  npoiteccoB  caMoopra- 
HH3aitHH  u;eiiecoo6pa3HO  npoBo.iHTB  Ha  ochobc  ,TOCTH>xeniiii  cHHepreraxH,  KOTopaa  oxBaTBiBaeT 
non™  Bee  coBpeMeHHBie  oTpacnn  3HaHHH  [2,  3,  4]. 

B  aaHHOH  CTaTBe  paccMaTpiiBacTcn  cimeprcTHHecxHH  rio/ixo/i  x  aHanH3y  siJxJjcxthbhocth  pea- 
jTH3aijHH  HayHHBix  npoexTOB  b  pa3HHHHBix  HayHHBix  opraHH3aitHOHHBix  CTpyxTypax.  HccacqyiOTcn 
HenHHeHHBie  mo/icjih  peajiH3aitHH  o/moro  h  ;ibvx  naynibix  npoexTOB  npn  /inyx  h  Tpex  HcnoJiHHTenax 
C  pa3JIHHHBIMH  BapHaHTaMH  OTHOHieHHH  MOK/iy  HHMH. 

1  AHajiH3  B3aHMOfleiicTBHH  ynacTHHKOB  npoeKTa  npn  ero  peajiH3aitHH 

IIpn  inyueimii  npoiteccoB  ynpaBJicniw  b  cjhhkhhx  hcjihhchhbix  /iHna\inuccKHx  CHCTeMax  ab- 
jiaeTca  bbhchbim  bbiabjichhc  pojin  noJioJXHTenBHBix  h  OTpHitaTeJiBHBix  o6paTHBix  cbaich  b  (|)op\inpo- 
BaHHH  pa3HHHHBIX  (jiopvi  HBH5XCHHH  CHCTCMBI,  ee  CBOHCTB,  B  TOM  HHCJie  ee  CnOCo6HOCTH  X  hocthvxc- 
hhio  bbicoxoto  ypoBHA  caMoopraHH3aitHH.  OTJiHHHTenBHaa  oco6eHHOCTB  inynacMoro  rio/ixo/i  a  x 
ynpaBneHHio  b  opraHH3aitHOHHBix  CHCTeMax  3aKJHOHaeTca  b  tom,  hto  b  hhx  peajiH3yeTca  CHHepreTH- 
necxHH  npiiHHiin  ynpaBJieniiH,  xor/ta  nocTHVxeime  penH  ocymecTBJineTCM  He  3a  chct  jxecTxoro  ot- 
CJioxiiBaHna  coctohhha  oOBCKTa  ynpaBJieimn.  xax  sto  nponcxo/uiT  b  cjic/wiiuix  CHCTeMax,  a  3a  cmct 
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TaKOH  oprantraiiHH  bb  a  h m op c h c t n m a  ynacTHHKOB  npoeKTa,  KOTopaa  n  coccnem-macT  ero  3(})(})eKTHB- 
Hyio  peanH3apHK). 

Ilpn  3tom  pent  HHpHBHpyanBHOH  peHTenbHOCTH  ynacTHHKOB  npoeKTa  3aKJiK)HaeTC5i  b  Taxon  op- 
raiiH3anHH  nx  coBMecTHon  peflTenbHOCTH,  npn  KOTopon  ypacTca  noppcpvKaTb  phtmhhhoctb  h  nocTO- 
siHHbiH  TeMn  BbinoJiHemm  pa6oT  no  naynioviy  npoeKTy  (HI1),  oGeencHHBaioiuHC  peajiH3apmo  npo¬ 
eKTa  b  naMCHcniiBiH  cpoK.  Ecnn  opram-naiiHa  coBMecTHon  peflTenbHOCTH  ynacTHHKOB  npoeKTa  no- 
CTpoeHa  He3(})(|)eKTHBHO,  to  naomopacTca  xaoc  b  TeMnax  peajiH3an;HH  npoeKTa,  b  TeMnax  BbinonHe- 
mm  pa6oT  ynacTHHKaMH  npoeKTa.  3tot  xaoc  movkct  obitb  PHKBHpnpoBaH  tojibko  3a  chct  peneHa- 
npaBJieHHoro  nepecMOTpa  OTHomeHiin  \i OK/iy  yliacTiiHKaMH  npoeKTa  n  nx  HHpHBiipyaiibHoro  noBe- 
pe him,  KOToptie  BbicTynaioT  b  cncTeMe  b  KanecTBe  napaMeTpoB  nopapKa. 

B  pa6oTe  paccMOTpeHbi  HecKOJiBKO  TunoB  HennHenHBix  pnHaMHHecKHX  Mopeneii  oprainmipi- 
ohhoto  ynpaBnemM  npopeccoM  peajiH3annn  naymioro  npoeKTa.  Bee  Mopenn  apcKBanio  0Tpa>Kai0T 
KaHecTBeHHyio  CTopoHy  b  3  a  m  m  op  c  ii  c  t  b  m  a  ynacTHHKOB  npoeKTa. 

ncpBaa  MopcJib  onncbiBaeT  npopeccbi  b 3 a n m op  c  ii  c  t  b  m  a  HaynHoro  pyKOBopnTepa  (HP)  n  nayn- 
hoto  coTpypHHKa  (HC)  npn  peapn3annn  Hn  n  HMeeT  cnepyEomnii  Bnp: 


(1) 


Y  =  -a{Y  +  kuXY  -  bxXZ  +  ux, 

<  X  =  -a2X  +  k2xXY  -  b2YZ  +  u2, 
Z  =  -cZ  +  XY. 


3pecb  Z  -  TeMn  Bbinoimcima  pa6oT  no  Hn,  a  Y  n  X eooTBeTCTBeHHO  TeMna  BbinonHeHna  pa6oT 
no  Hn  HayHHbiM  pyKOBopnTeneM  n  HayHHbiM  coTpypHHKOM.  riapaMCTpBi  a.\,  a2  OTpa>KaioT  (JiaKTopbi, 
CTa6nPH3npyiomne  m up  h  b npyap b ny i o  pejnenbHOCTb  HP  n  HC.  Ko3(})(|)HUHCiiTbi  ku,  k2\  OTpaacaioT 
B3anMocopencTBne  MOKpy  ypacTHHKaMH  npoeKTa  n  o6pa3yiOT  b  cncTeMe  no-rro’/KHTC-BBiiyio  o6paTHyio 
CB33B.  riapaMCTpBi  b\,  h2  OTpavKaioT  (JiaKTopbi,  ct a 6 h -3 n 3 h p y  1  o  1 1 u-i c  npopecc  noppep>KKH  TeMnoB  bbi- 
noPHeHHP  npoeKTa  b  hc-bom.  KostjxJnmneHT  c  0Tpa>KaeT  b.thhiihc  cTeneHn  cpopchocth  npoeKTa  n 
TpypoeMKoera  ero  Bbinoimcima  Ha  CTaGnproanHio  TeMnoB  Bbinomieima  npoeKTa.  nepeMeHHbie  ux,  u2 
OTpavKaioT  BKJiap,  bhochmbih  ynacTHUKaMH  b  noppep>KaHne  TeMna  BbinopircniiJi  pa6oT  no  Maynioviy 
npoeKTy. 

npepnoPWKHM,  hto  XY  ecTb  oomcc  ycnnne  h i itcppc  KTyap biioii  peaTepbHOCTH  HP  n  HC,  Ha- 
npaBPeHHoe,  BO-ncpBbix,  Ha  ooccrie'icime  TeMna  Bbinoimcnm-i  pa6oT  no  Hn,  BO-BTopbix,  Ha  OKa3aHne 
B3anMonoMomn  ppyr  ppyry.  npnneM  b  6ecKOHc[)PHKTHOH  cnTyau.Hn  3Ta  homo  mb  TaKOBa,  hto  ycnpn- 
BaeT  TeMnbi  Bbinomieima  pa6oT  HP  n  HC,  a  npn  KOHcJranKTHon  dnyanroi  -  cHnpcaeT  sth  TeMna. 
KpoMe  Toro,  b  Mopeuax  pcHTcnbiiocTH  HP  n  HC  yiHTbiBacTCM  nx  coBMecTHoe  BocnpnaTne  npon.ee- 
cob  ynpaBJicima  b  Bnpe  CTa6npn3npyK)meH  oOpaTHon  cbs3h  no  TeMny  Bbinonucnmi  pa6oT  no  Hn. 
npn  3tom  cnna  o6paTHon  CBH3H  pua  HP  onpepepaeTca  HC,  a  ppa  HC  -  ero  HP. 


PncyHOK  1  -  cPa30BHH  nopTpeT  h  nepexopHaa  (JiyHKqHa  b  ynpaBJiaeMOH  oprcHCTeMe 
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Ha  pucyHKax  1-3  npe/iCTaBiicnM  pa3JiHHHbie  (|ja30BBie  nopTpeTti  h  cooTBeTCTByiomHe  hm  nepe- 
xoAHtie  ripoucccbi  iiobcaciihh  cHCTeMti  b  rmocKOCTH  (Z,  Z )  npn  pa3JiHHHtix  3iiaMcnnax  napaMeTpoB 
CHCTeMti.  Ha  pncymcel  noKa3aH  ripouccc  ritxxicp'/KaimH  riocTOflimBix  TeMnoB  BbinonHeHiui  ripocKTa 
npn  cornacoBaHHOM  B3anMOHclicTBim  napTHepoB  (HP  h  HC).  TeMn  Z  ynpaBJiaeM  no  bxo/uibim  nepe- 

MOHHBIM  U\  H  U2. 

Ha  pucyHKe  2  noKa3aH  npouccc,  Korna  b  cncTeMe  B03HHKaeT  cpbiB  Tuna  «CKJia,mcH»,  nepeBO/ifl- 
iuhh  cncTOMy  c  bbicokoto  ypoBim  Ha  6onee  hh3khh  ypoBciiB  TeMnoB  BBinoJiHemm  ripocKTa.  3tot 
cpbiB  ripOHCXO/IHT  H3-3a  HH3KOH  HHepUHOHHOCTH  BBiriO-B IICIIHM  CaMOTO  npOeKTa  KaK  OOBCKTa  ynpaB- 
HeHIM  H  BBICOKOH  HHepUHOHHOCTH  UCHTCJIbHOCTH  HCnOJIHHTeJieH. 

Ha  IICKOTOpBIX  pC/KH  Max  pa6oTBI  CHCTeMBI  lia6-rHOUaCTCH  B03HHKH0BeHHe  a  BT  OKOJTCOaTCJT  Bit  BIX 
npoueccoB.  Ha  pucyHKe  3  noKa3aH  cptiB  chctcmbi  c  nepcxonoM  b  aBTOKOJie6aTeni>Hi>iH  pcvKuvi. 


PacyHOK  2  -  CpbiB  b  oprcHCTeMe 


PucyHOK  3  -  CpbiB  c  nepexoflOM  b  aBTOKOJie6aTeJibHbiii  peaciiM 


/lance  KOJiHuecTBO  HC  b  MOuenH  obuto  pacmupeno  no  /uiyx.  VI aTC m aT nuecK a h  vtoucnb  TaKoii 
oprcHCTeMbi  HMeeT  cnc/iyionuiii  but 

Y  =  -a0Y  +  kolX{Y  +  k02X2Y  -  b0{xx  +X2)Z  +  u0, 

—  —  ci^X^  +  k^^YX^  —  b^YZ  + 

(2)  I  • 

X2  —  u2X2  k20YX2  —  b2YZ  +  2^2? 

Z  = -cZ  +  (xt  +  x2)y. 

B  3TOH  MO/ICJTH  HP  pa60TaeT  c  Ka’/K/lblM  HC  B  OTUeUBHOCTH,  a  HC  MOKTiy  C060H  He  KOHTaKTH- 
pyiOT.  Ecjih  TpcoycTCfl  yuecTb  b  3  a  h  m  one  li  ct  b  h  e  MOK/iy  HC,  to  b  ypaBiicnn?i  2  h  3  CHCTeMbi  (2)  Heo6- 
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X0/1HM0  BBeCTH  HJieHBI  k\2X\X2  H  k2\X\X 2  COOTBeTCTBeHHO.  3(j)([)CKT  OT  aeHTeUBHOCTH  HC  BOCnpHHH- 
MacTCJi  cyMMapHO,  a  npn  yneTe  hx  B3  an  m  on  c  li  c  t  b  m  x  b  ypaBHemni  4  chctcmbi  (2)  noiDKeH  noaBnTbca 
HJieH  X\X2.  B  3toh  MoaenH  TaioKe  mo>kho  /iocthhb  pevKnvfa  no/mep^amra  riocToaimoro  TeMna  bbi- 
rioimeima  pa6oT  no  HIL  Ilpn  ocuaO-nemra  CTa6niiH3HpyiomHX  cbjijch  3/iccb  TaioKe  B03HHKaeT  xaoc  b 
no/mep:>KaHHH  TeMnoB  BBinoJiHemm  npocKTa.  Bo3HHKHOBeHne  kohcJmhkthbix  CHTyam-iii  MOK/iy  HP  n 
HC  npnBOflHT  k  3 n a ii ht C-3 b 1 1 o \i y  (b  3+5  pa3)  ciiHVKcimio  TeMnoB  BBinojiHeHHM  pa6oT.  B  stoh  cncTeMe 
TaKace  MoryT  noaBJinTbca  aBTOKOJie6aTenbHbie  pe>KHMbi  (pnc.4)  n  Koncoanmi  Tnna  «CTpaHHoro»  ar- 
TpaKTopa  (pnc.  5).  npn  HajinnHii  3ana3,ibiBaiiHH  b  KaHanax  ct  a  6  nn  h 3 h  py  io  1 1 1  c  h  oOpaTHon  cbhbh  bo3- 
HHKaroT  6onee  chovkiibic  c|}opMbi  xaoTHHecKHx  /ibhvkciihh. 


PacyHOK  5  -  «CTpaHHbIH»  aTTpaKTOp 


B  Ka'iccTBC  TpcTBCH  m on cun  6bma  paccMOTpeHa  oprcncTeMa,  b  KOTopon  peann3yiOTca  naa  npo- 
eKTa  npn  Tpex  ynacTHHKax  npocKTa. 


Y  -  —a0Y  +  kolXxY  +  k^XjY  —  bgXXx(Zx  +  Z2 )  b02X2(Zl  +  Z2)  +  u0, 
Xx  =  -ci\Xx  +  kwYXx  -  b^YZx  +  ux, 


(3) 


X.2  —  ^2^2  ^2(X^2  ^2X^2  ^2’ 


Z1=-c1Z1+(X1+X2)Y9 

Z2=-c2Z2+(Xi+X2)Y. 
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B  3T0H  M0/1CJTH  He  yHTCHO  B 3 a H M O/IC H GT B H C  MC'/KTl)'  HC,  HO  06a  HC  yMaCTByiOT  B  peajIH3aiIHH 
o6ohx  npoeKTOB.  B  stoh  oprcncTeMe  TaK>Ke  mo>kho  3a  ciict  opraiiH3anHH  b 3 a h m o c o/i efic  tb  hh  MOK/iy 
ynacTHHKaMH  npoeKTa  o6ecneHHTB  TaKOH  pc/KH m  ee  paooTBi,  npn  kotopom  ooccnciHBaeTca  noA- 
AepvKKa  Tpe6yeMi>ix  TeMnoB  BBino-Biicniia  pa6oT  no  Ka>K/io\(y  npoeiny.  Ha  pucyHKe  6  noKa3aHti  bo3- 
MO>KHBie  thtibi  xaoca  b  nan  noli  cncTeMe. 


PiicyHOK  6  -  XaoTmecKHe  pfiKMemm  b  chctcmg  npn  h£uihhhh  hhctoto  3ana3AMBaHna 


Ha  pncyHKe  7  noKa3aHa  onna  H3  cxeM  VKyiennpo  Banna  oprcucTeMti. 


x2z 
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Mcc-TC/iOBani-ifl.  npoBC/ieimBic  Ha  aaniibix  Mo^enax  rio'jBoaaioT  c^caaTB  cae/iyiomHe  bbibo/ibi. 

1)  3a  chct  cooTBeTCTByiomeH  opraHH3an,nn  OTiiomcnnii  \ic>K/iy  yiacTiiHKaviH  npoeKTa  mtokho 
AOCThhb  ynpaBnaeMtix  pemiMOB  no/i/iepvKaima  >KeiiaeMBix  TeMnoB  BBinonHemia  pa6oT  no  Ha- 
ynHBiM  npoeKTaM. 

2)  JJjifL  CTaOHai-iaanH h  TeMnoB  BBinoJincnna  pa6oT  no  HI1  aojdkhbi  6bitb  coGjiioaciibi  cneayiomne 
ycnoBna: 

•  HHepnnoHHOCTB  HHflHBnziyajiBHOH  ^eaTenBHOCTH  ynacTHHKOB  npoeKTa  /loii/Kna  6bitb  3Hann- 
TeJiBHO  HH>Ke  HHepnnoHHOCTH  H3Menenna  TeMnoB  BBinoaneima  pa6oT  no  npoeKTy; 

•  HHepnnoHHOCTB  aeaTenBHocra  HC  AO-nmia  6bitb  MeHBme,  nevr  HHepnnoHHOCTB  achtcjibiio- 
cth  HP; 

•  b  cncTeMe  aojdkho  oTcyTCTBOBaTB  'iHCToc  BanaaaBiBaiiHc  b  nepe^ane  nHt})opMai;nn  n  apyrnx 
pecypcoB  m OK/iy  yiacTiiHKaviH  npoeKTa; 

•  b  cncTeMe  cnna  CTa 6 ha h 3 h py io mux  cBA3en  /loir/Kiia  6bitb  6oABine  chabi  CTHMynnpyioninx 
(nono>KHTeiiBHBix)  cbhbch  MOKTiy  HP  n  HC,  nanpaBJieimoil  Ha  b 3 a h m o n o m oiiib  /ipyr  npyry. 

3)  K  /iccTaOHii  H3H  py  io  mu  m  (fiaKTopaM.  BBi3BiBaiomHM  .iCTcpMHimpoBaimBiH  xaoc  b  noAAcp'A'aimii 
TeMnoB  BBinojiHeHna  pa6oT  no  Hn,  moacho  oTHecTn  cjic/iyiomne: 

•  HH3Kne  3HaneHna  CTa6HAH3HpyiomHX  c[)aKTopoB:  npn  ManBix  3HaneHnax  b\,  bi,  bm,  &02  cnc- 
TeMa  TcpacT  CTaTH'iecKyio  ycTonmiBOCTB; 

•  SonBmne  ina'icima  cTHMynnpytomux  cbjhch  Me>Kny  HP  n  HC,  KOTopBie  o6pa3yiOT  b  cncTe- 
Me  nonoacHTenBHBie  o6paTHBie  cbjbh; 

•  6onBinaa  HHepnnoHHOCTB  achtcabiiocth  ynacTHHKOB  npoeKTa  no  cpaBHeHino  c  HHepnnoH- 
hoctbk)  imicneniiH  TeMnoB  BBinoJiHeHna  pa6oT  no  npoeKTy,  hto  npnBOflUT  k  boshukhobchhio 
aBT0K0ne6aHHH  n  /ui>kc  k  Hey  ctohhhbocth  chctcmbi; 

•  Hannnne  hhctoto  BanaB/iBiBannsi  b  Kairanax  o6paTHon  cba3h; 

•  BBICOKaa  HyBCTBHTeUBHOCTB  K  B03/1CHCTBHI0  (jiak'TOpOB  BHeuraen  epepBI. 

^anBHenmne  iiccJic/iOBaima  nanpaBAeiiBi  Ha  ycaovKiieime  ncAHiiciinon  MOAean  b  crapoHy  yBe- 
anneHna  KaK  KoannecTBa  3acmciitob  b  cncTeMe,  TaK  n  napaMeTpoB,  xapaKTepH3yK>mnx  cocToaHne 
KaacAoro  H3  ynacTHHKOB  npoeKTa. 

3aKaioHeHHe 

CnHepreTnnecKHH  noaxoa  no3BoaaeT  nccacaoBaTB  b  HeanHenHBix  a h n a m h  h  cc  k h x  oprcncTeMax 
npopeccBi  ynpaBaeHna,  nocTpoeHHBie  Ha  npuHnune  caMoopraHH3apnn  cncTeM,  n  bbiabhtb  Bee  B03- 
MoacHBie  aTTpaKTopBi  n  (JiopMBi  /iBHVKCima  chctcm,  a  Taicace  noaynnTB  ycaoBna,  npn  kotopbix  cncTe- 
Ma  nona/iacT  b  aceaaeMBin  arrpaKTop. 
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Abstract 

A  new  enterprise  competition  strategy  related  to  permanent  enterprise  learning  is  suggested.  The 
sources  of  learning  enterprise  concept  are  revealed.  The  relationships  between  learning  and  intel¬ 
ligent  enterprises  are  considered.  Some  well-known  learning  procedures  in  psychology  and  artifi¬ 
cial  intelligence  are  discussed.  Main  functions  and  types  of  enterprise  learning  are  studied.  Fonnal 
approaches  to  selecting  behavior  strategies  for  learning  enterprises  are  introduced.  At  last,  a 
methodology  of  constructing  learning  enterprises  is  developed. 

BBe/tetme 

B  coBpeMeHHOM  6n3Hece  thiihhhbimh  HCTO'niiiKaMH  iioay'tcimti  KoiiKypcimiBix  npeuxtymecTB 
xbjijhotcji:  HOBtie  TexHonoriiii  (b  oco6eHHOCTH,  iin(])op\tanHoimBic  h  ko m m y n it k a n it o i m bi c  TexHono- 
thh);  HOBBie  pbihkh  (huh  hobbih  cerneHT  pBiHKa);  imteiienitM  «npaBHn  HipBi»  Ha  pBiHice;  HOBBie  3a- 
npocBi  noTpeOHT cacti;  iiaKoncn,  hobbic  CTpyKTypBi  h  CTpaTcntit  noBC.TCima  npc/inpristraii.  B  [1-4] 
6bijih  paccMOTpeHBi  TaKitc  tmnoBaiiriri  oprain-nanrioimBix  cipyiayp  npc/inprisrntii  xax  ropn30HTanB- 
HBie,  pacifflipeHHBie,  (JjpaKTajiBHBie,  xoaonti'iccKitc  npc/iriptmtist.  KpoMe  Toro,  b  [1,5]  6bijih  rio/i- 
Po6ho  HCCJie/tOBaHBi  BonpocBi  nocTpoemiJi  HHTenjieKTyajiBHBix  npc/inpristraii.  O/uraKO,  opraHH3au,H- 
OHHoe  rioBc.icimc  it  tMcnticTcti  napajuienBHO  c  MO/iH(])HKauHeri  CTpyKTypBi  opraiiHtaui-w. 

U,enB  iiacTotuHci)  pa6oTBi  TaKJttoHacTCH  b  ucciic/iOBanriri  hobbix  CTpaTcntii  opraiiHtaunoimoro 
noBc/tcniist  npc/inpi-m  nil,  cBtnaniiBix  c  iioabjiciihcm  ooyiaiomrixcx  npe/inprurniii.  Ilpn  stom  hc- 
noJiB3yeTCJt  Konucnniia  «  3  koo  h  oho  rit nee  k  h  x  opraHH3au,HH»  KaK  «  co  n  it  o  -  3  ko  no  \t  it 't  cc  k  it  x  opraHH3- 
MOB,  HCHByHJHX  H  pa3BHBaK>HtHXC5I  B  CJIO)KHOH,  flHHaMHHeCKOH  CpC/lC»  [6].  DiaBHatt  npo6neMa  COT/ta- 
hhs  coyiaiomrixcti  npc/inpi-m  nil  taKJiiouacTCH  b  ncpcxo/ic  ot  Tpa/trinrioimBix  cnoco6oB  h  cpe/iCTB 
HHflHBH/tyanBHoro  h  rpynnoBoro  ooy'iciiiist  k  ooyienrno  cctcctbchhbix  h  HCKyccTBCHHBix  opraHH3a- 

HHH. 

CornacHo  M.  IlopTepy,  BBi.icatuoTcti  Tpn  KJiaccHHecKiie  KOHKypeHTHBie  cTpaTernn  [7]:  cTpaTe- 
rna  aitpcpcTBa  no  ii3,icp>KKaM,  CTpaTcntti  ,TH(]x[)epenniiaiirm  h  CTpaTcritti  (JioKycripo  Ban  list.  CTpaTe- 
riifi  aii.icpcTBa  no  H3,icp>KKa\(  npcanoaaracT  no/i/tcpvKaiiHC  6onee  hh3khx  H3,icp>K'CK  no  cpaBiicniiio  c 
KOHKypCHTaMH.  OCHOBOH  CTpaTeTHH  ,TH(]x])CpCni[Iiai[HH  HBaXCTCtl  lipitaailHC  TOBapy  OTJIHHHTeJIBHBIX 
cbohctb,  KOTopBie  Ba>KHBi  ana  noKynaTenfl  n  OTJinnaioT  /laniiBiii  TOBap  ot  npcaaO/Kcirnii  KOHKypeH- 
tob.  Xotji  aim  3toto  oobihiio  TpcoyioTcti  6onee  bbicokhc  H3/icp>KKri,  ycnciimati  ,TH(]x])cpcnmianHti 
noiBoaticT  KOMnaHHH  .todhtbcx  peHTa6enBHOCTH  oaaro.Tapti  TOMy,  hto  pbihok  totob  nprmsrrB  6onee 
BBicoKyio  u,eHy.  HaKoiicn,  CTpaTcrwi  (})OKycHpoBanita  OTirauacT  cncHHajintaHHio  Ha  ny>K/iax  o/inoro 
cerMeHTa  nun  kohkpcthoh  rpynnBi  iioKynaTcacii  6e3  CTpeMJieHiiJi  oxBaTHTB  bccb  pbihok. 
B  ee  ocHOBe  jiokht  cTpeMneHiie  y .to b ji c t bo p m t b  noipe6HocTH  BBi6paHHoro  ucjic  bo  ro  cerMeHTa  Jiyn- 


*  PaSoTa  BbinojiHanacb  npn  no/wepacKe  POOH,  npoeKTbi  N°  02-01-81037  h  JV«  04-07-90440. 
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me,  hcm  KOHKypeHTti.  TaKaa  CTpaTcrun  MO)KeT  onupaTBca  KaK  Ha  ,TH(|x])epeniiiiaui-no.  TaK  h  Ha  jih- 
nepcTno  no  irvrep'/KKaM,  ho  tojibko  b  paMKax  oyiejiBHoro  peneBoro  cerMeHTa. 

B  paHHOH  pa6oTe  onucaHa  noBaji  cTpaTenni  nonyneHiM  KOHKypeHTHtix  ripcuMyrnccTB  b  onoxy 
3KOHOMHKH,  ocHOBaHHoil  Ha  3H3HH3IX  [5]:  cmpamezm  nepMcmewnHozo  o6yueHun  npednpunmun,  cbji- 
3aHHaa  c  HenpepBiBHBiM  HaKonneHneM  h  HHTeHCHBHBiM  HcnojiB30BaHneM  Kopnopamuenozo  onuma  (a 
b  hcjtom,  HHTemieKTyajiBHoro  KanHTana).  PaccMOTpeHBi  ocHOBHBie  npnHuimBi  h  npobneMBi  nocTpoe- 
him  ooy'iaioiiiHXCH  h  c a m o o 6 y li a K) m h x c a  opraiiHiannii. 

1  Hctokh  Koimcnmiii  caMOoSynaiomHxcH  npe/rnpiiriTiiH 

B  ocHOBe  nocTpoeHiM  oGynaiomuxca  npeanpinmni  jre5KaT  MopenH  opzaHH3aifuoHHOzo  nayne- 
mm,  T.e.  (])o p m h p o b a n h h  hoboto  onBiTa  b  nponecce  B3 a h m o.tc hctb h >i  opranHianim  co  cpe.ioii 
(cm.  HanpHMep,  [8]),  h  npe/uiO/Kcnnafl  b  1990  r.  n.  Ccii/t/kcm  b  ero  KHHre  «mrrari  /mcm-mai-maa 
KOHu,enmM  caMoofjyuaio meu.cn  opzanmcmuu  [9,  10].  nocjiepHjra  pa3BHBaeT  nopxo,n  chctcmhoh  ph- 

HaMHKH  yl>K.  OoppCCTCpa  H  yKa3BIBaeT  riHTB  OCHOBHBIX  B3aHMOCB33aHHBIX  .1HCI1HIIJIHII.  BBICTynaiO- 
HIHX  KaK  neooxo.iHMBie  ycnoBHJi  oopaaoBa  ima  x/ipa  obynaiomcHCH  op  ran  113a  hhh:  1)  (])op\mpoBaiiHe 
npo(])eccHOHajiBHoro  onBiTa  h  jiHHHoro  MacTepcTBa;  2)  nocTpoeHne  h  peopraHH3auna  BHyipeHHiix 
(MeHTajiBHBix)  MopeneH  Bnemneil  cpe/iBi  h  cavioil  opraHH3au,Hii;  3)  cospaiiHC  oomeii  KapTHHBi  opra- 
HH3aunoHHoro  pa3BHTH»,  nocTpoeHne  «o6pa3a  noTpeonoro  6ynymero»  npe/inpiorma;  4)  ocymecTB- 
neHiie  rpynnoBoro  obyremra;  5)  cucTeMHoe  MBmuiefflie  (rarras  h  oOBe/mnaiomafl  .iHcimriiiHiia). 

CornacHo  T.  CaiiMOHy,  non  nayneimcM  nomiMaeTca  nio6oe  H3MeHeHne  b  cucTeMe,  iipuBo/iamec 
k  ynynmeHHio  pemefflisi  aa/ia'in  npn  ee  noBTopHOM  npe,iBHB.riennn  huh  k  pemeHHio  ppyroii  3apann 
Ha  ocHOBe  Bee  Tex  vkc  3HaHHH.  0prann3annoimoc  nayncnHC  nanpaBJieno  Ha  noBBimeHne  3(})(})eKTHB- 
hocth  .tcmtc.tbiiocth  npe/inp HfiTHfi.  ero  npHcnoco6:ieHHe  k  cpc.ic  (})ynKHHonHpoBanHH.  Oho  npe/ino- 
naraeT  aKTHBHoe  OBna^eHne  hobbimh  CTpaTeriMMH  h  cnocooaMH  pchtcjibiiocth. 

KaKOBBi  5Ke  rnaBHBie  xapaKTepucTHKH  c a m o  o  6  y  h  a  K)  m  h  x  c  x  npe/inpi-ormil?  Ha  Ham  Biraa.i,  k  hx 
HHcny  oTHocaTca: 

•  CnOCOOIlOCTB  OpraHH3aU,HOHHOH  CTpyKTypBI  K  aBTOHOMHOMy  (])ynKKHOIIHpOBaimiO  B  OBICTpO 
McmnomciicJi  cpe/rc  Onaro^apsi  KopnopaTHBHOMy  oroiTy,  onepaTHBHOMy  Bocnprormio  H3MeHe- 
HHH  H  HCn0JIB30BaHHK)  nponiocTHHCCKHX  cTpaTerHir; 

•  (])op\mpoBaimc,  naKonjicnne,  pa3BHTHe,  o6o6meHHe  h  npopyKTHBHoe  ncnonB30BaHHe  CBoero  h 
nyacoro  onBiTa;  HajiHHHe  cnepHajiBHBix  cpepcTB,  oGccncHHBaiomux  «HH(])opMau,HOHHyio  npo- 
3paHHOCTB»  H  UHpKyjISUHK)  3HaHHH  MOK.TV  IKVrpajpCJICimHMH  npc.inp HSITHSI.  a  TaK/KC  MOK.iy 
npe.TripHjrmcM  h  ero  riapTiiepaMH  (nonyneHne  oopaTiioil  cbjbh  ot  kuhchtob  h  nocTaBmuKOB); 

•  npoBepeimc  npoiie/iyp  «3TajioHHoro  TCCTnpoBaimH»  huh  «conocTaBJieHHJi  c  o6pa3HOM» 
(benchmarking),  T.e.  cpaBHHTenBHaa  opemca  npo/iyKTOB,  ycnyr,  mcto.tob  h  cpe/iCTB  npe/inpu- 
hthh  no  OTHomeHHio  k  Hanbonee  chjibhbim  KOHKypeHTaM  huh  mhpobbim  jinpepaM  b  /ran  noil  06- 
nacTir;  nocTpoeHire  Ha  stoh  ocHOBe  «o6pa3a  Gypymero  npc/inpiim  hh»; 

•  npnopiiTeTHoe  HcnonB30BaHHe  CTpaTerHir  pa3BHTim  HenoBenecKiix  pecypcoB,  CTHMynupoBaime 
no3HaBaTeJiBHOH  MOTHBamm  h  coapaiinc  KJiHMaTa,  6aa ro np inrr ct b y  1  o m e ro  caMoobyneHino, 
rpynnoBOMy  ooyieimio  h  pa3BHTHio  TBop'iecKoro  noTeHU,Hajia  coTpyaiiHKOB; 

•  ocymccTBaciiHc  comrajiBHoro  noBe/icnmi.  T.e.  (JiopMupoBaimc  y  coTpy.TiiHKOB  ooihhx  neimo- 
CTeir,  c.thiibix  HHTepecoB  11  ctpcmjiciihh.  coBMecTHBix  HaMepeHnir  h  BBairvniBix  ooaaaTcaBCTB, 
CBH3aHHBix  c  .TaaBiicHincH  cy.TBOoii  npeanpiniimi;  pacnpocTpaHeHire  CBoeir  opraHH3au,HOHHOH 
KyjIBTypBI  Ha  napTHepOB  (nOCTaBIUHKOB,  riO.TpH.TIHKOB.  KJTHCIITOB); 

•  Bxo>KJieHHe  b  pa3JiHHHBie  opraHH3au,HOHHBie  oOBcauncima  h  ajiBnHCBi,  yMeHire  H3BJieKaTB  113 
3toto  SKonoMH'iccKyii)  BBiro.iy. 

no  HHtjjopMapHH  H3BecTHBix  aMepHKaHCKnx  KOHcyjiBTaHTOB  b  obnacTH  CTpaTCrH'ICCKOrO  Me- 
HeA>KMeHTa  11  OHiiieca  ^vk.K.  BeHHeTa  h  M./(}k.  O’BpaireHa  (cm.  [9,  11,  12]),  eme  b  90-e  ro.TBi  XX 
BeKa  o6bhbhhh  o  CBoeM  CTpcMacnim  cTaTB  c a m o o 6 y li a k) m h m h c a  npc.TripmiTHJiMH  h  cycaaan  koh- 
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KpeTHtie  iiian-i  Ha  stom  nym  TaKHe  KpynHBie  TpaHCHaHHOHaJiBHBie  ko vinaiiHH  KaK  Xerox,  Kodak, 
General  Electric,  Motorola,  Wal-Mart.  Tax  npeiniem  KOMnaHHH  MoTopona  E.  Esjibhh  yTBcp'ATiacT, 

HTO  OCHOBHBIMH  CnOCOdaMH  nOJMepAaHHJI  KOII KypCHTOCnOCOOnOCTH  (|)HpMBI  B  3 KOIIO M H ‘I C C K H x  cpa- 
>KeHiMX  oy/iymcro  bh.ihtch:  a)  onepaTHBHoe  pacno3HaBaHHe  h  OBicTpoc  yaoBJicTBopcnire  noTpcono- 
CTcii  kjihchtob;  6)  aiamanHi  k  nocTOJiHHO  McnHiomciicH  cpe.ie;  b)  noBBimeHne  KpeaTHBHOCTH, 
TBop'iecKoro  noTeHipiajia  KOMnaHHH.  CooTBeTCTBeHHO,  KOMnaHHen  MoTopona  coi/ian  yHHBepcuTeT, 
r,ic  yace  noHTH  10  neT  npoBOiHTca  SKcnepuMciiT  no  HenpepBiBHOMy  o6pa30BaHino  coTpyiiiHKOB  b 
TCHCIIHC  HX  )KH3HH,  Ha  KOTOpOe  TpaTHTOI  4-5%  CpC/lCTB  OT  o6merO  ,10 X 0,3a  (j)HpMBI.  TnaBHBie  penH 
ooy'ieimi  TaKOBBi:  1)  oobhciihtb  Ka>K,ioMy  coTpymnncy  BiaHMocBiin  MOK/iy  ochobhbimh  6n3Hec- 
npoireccaMH  KOMnaHHH,  Tax  hto6bi  OHa  paooTaaa  KaK  c,ihiibih  opraHH3M;  2)  6iaro,iapi  ucacnanpaB- 
neHHOMy  (JiopMHpoBaHHK)  h  HaKonjieHHio  HHTeJiJieKTyajiBHoro  KamiTana  (b  nacTHOCTH,  KopnopaTHB- 
HBIX  3HaHHH)  BCH'ICCKH  pa3BHB3TB  aKTHBHOCTB  H  aBTOHOMHOCTB  KOMnaHHH  B  HHTepeCaX  OBICTpOrO 
eaMOCTOiTeiBiioro  ocbociiihi  eio  hobbix  pbihkob  h  pa3pa6oTKH  hobbix  Tcxiioiornii. 

OcHOBHBie  npHHHHnBi  ooecnc'ienHi  3(})c})ckth biiocth  opranHiaiiHoimoro  oGynemra  npeinpu- 
5ITHH  TaKOBBi: 

•  odynaTBca  OBicTpec,  hcm  KOHKypeHTBi; 

•  oSynaTBca  dbicTpee,  neM  H3MeHaeTca  BHeniHira  cpe.ua  ( npunifun  onepeotcamnezo  oGynenufi); 

•  odynaTBCn  BHyTpn  opraHH3auHH  (coTpyziHHKaM  ipyr  y  ipyra  h  b  paMKax  paoo'inx  rpynn); 

•  ooy'iaTBCi  3a  npeicaaMH  oprani-nam-m  (y  nociaBinnKOB  h  iiOTpeonTCiCH) 

•  oOynaTBca  no  BepTHKann  (ot  BepuiHHBi  no  ocnoBaimi  opraHH3au,HH); 

•  nporH03npoBaTB  oyiymec,  C03,iaBaTB  cucnapun  h  ooy'iaTBca  no  hhm; 

•  npn3HaBaTB  oihh6kh  KaK  HeoTBeMJieMBin  aTpuoyT  ooy'icnim  h  ripuMciiHTB  o6yncnne  b  peajiBHoii 
nenTenBHocTH. 

2  O  cooTHomeHHHx  Meatfly  caMOodyHaiomHMHCH 
H  HHTejIJieKTyajIbHbIMH  npeflnpHHTHHMH 

C  oahoh  ctopohbi,  in  pacKpBiTHu  cooTHoiueHHH  Meatfly  HHTejuieKTyajiBHBiMH  h  caMOoOynaio- 
mHMHca  npeanpiniTHJiMH  npiiBefleM  onpeflenemie  noHaTiia  «opraHH3au,HOHHBiH  HHTenneKT»  KaK  Ha- 
6opa  cnocoonocTcii  oprani-nani-m  (cm.  TaioKe  [1,  5,  13]).  Elo  HarneMy  MHemiio,  TepMHH  opzunmauu- 
OHHbiii  uumejuieKm  oxBaTBiBaeT  cnocodHocTH  opraHH3au,HH : 

•  HanpaBneHHo  Koseojimpiomipominb  BMecTe  eo  CBoen  cpefloii,  T.e.  ycneuiHo  adanmupoeanibcn  k 
H3MeHeHiwM  BHeuiHeii  epe.iBi,  a.icKBaino.  pearnpoBaTB  Ha  niodyio,  b  ocooeimocTH.  HOByio  ch- 
Tyapnio  nyTeM  Hafljieatamux  KoppeKTupoBOK  noeedemm; 

•  odyuanibCH  h  caMoodyuam ben ,  T.e.  npuoGpemamb,  naKamueamb  h  ucnojib3oeamb  onbiT  (. shohuh , 
yMenun,  mebim);  nommamb  cbjbh  Meatfly  4)aKTaMH  fleiiCTBHTeiiBHOCTH  aim  BBipadoTKH  fleiicT- 
BHH,  BCiyiUHX  K  flOC T IT/KC II II I O  nOCTaBJieHHOH  perm; 

•  cjiopMHpoBaTB  HOBBie  KonneKmuenue  ( cemeebie )  cmpyianypbi,  cnocodcTByiomHe  noBBiiueHHio 
atHBynecTH  opraHH3au,HH; 

•  cTponTB  a^eKBaTHBie  Modenu  eneumeii  h  enympeHueu  cpedu,  BKjnonaa  MOflenH  cBoero  TeKyipero 
h  oyiymux  cocTonHHH,  b  ocooeimocTH,  Mo.icib  noTpeoiioro  oyiymero; 

•  ocymecTBnaTB  caMoynpaejieme  cbohm  noeedenueM  h  pa3eumueM; 

•  3t|)(|)eKTHBHo  Mo6wiu3oeamb  pecypcbi,  HeoSxoflHMBie  una  odecneneHiM  scJuJicktubhocth  h  koh- 
KypeHTocnocodHocTH . 

TaKHM  o6pa30M,  oprannianHoimBiii  nHTenneKT  (b  uinpoKOM  CMBiene)  p ac c m a Tp h b a ct c i  KaK 
MiioroMcpnai.  MiioroypoBncBai  h  innaMii'iccKai  cncTeMa,  ripciCTaBiiiomai  co6oh  eoBOKynHOCTB 
CTpyKTyp,  ooecnc'iHBaioinHx  BBinonHeHne  onpc.icicimBix  (])\'iikhhh.  CooTBeTCTBeHHO,  opraiiH3ann- 
OHHoe  ca\(oo6ylienne  npeiCTaBiicT  co6oh  OTnenBHBiH  acneKT  opraiiHianHoimoro  HHTenneKTa,  a 
c a m o o 6 y h a io in h e c h  ripcinpinrmi  MoryT  Tp a kt o b aT bc m  KaK  cnepHajiBHBiH  cnynan  HHTenneKTyajiBHBix 
npciripinnuii. 
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C  ipyroil  ctopohbi,  npupoua  opraimaanHoimoro  nHTeiuieKTa  npcunpi-m  hh  pacKptiBaeTca  ue- 
pe3  npone/iypw  ero  (fiopMHpoBaiiiui.  HHTenneKT  BBiciynacT  KaK  cpeicTBo  iiocTpoeiiiin  «6a30Boro 
MOBCACii'iccKoro  penepTyapa»  npeinpiurnui.  KOToptra  CTponTCJi  6naro^apa  onpe/ioncimBiM  o6y- 
naiomHM  nponeiypavi. 

B  penoM,  opraiiHBanHOimoc  iiOBC/ieimc  npe.inp hht  m>i  npeunonaraeT  opraiii-nauHoimBic  H3Me- 
HeHHJi,  o6ycnoBneHHBix  HanHuiieM  cneuyfoiuiix  ochobhbix  cocTaBJiaioiuHx:  opzanu3ai(un,  ee  eiieiunfm 
h  enympennm  cpeda,  pecypcbi  (KamiTaji),  63auModeucmeue  opraHH3au,HH  co  cpeuou,  npeunonaraio- 
mee  cymccTBOBaimc  cpe/icTB  Bocnpusrraji  h  ncpBirmoH  nepepa6oTKH  Hiiifiop  via  iu-m  H3  cpeuBi  (pe- 
Henmopoe)  h  cpeucTB  B03,ueHCTBiM  Ha  cpeuy  ( srfxfteKinopoe ),  naMHmb. 

OpraHH3an,HOHHoe  HOBC/ieime  ecTB  aKTHBHas  (fiopvia  npHcnocoGneHiui  ripe.inpiurma  k  cpe.ic; 
UJia  Toro,  htoobi  oho  6bijio  a/icKBamo  cpeue,  iicooxo/ihmo,  hto6bi  cpeua  0Tpa>KajiacB  opraHH3auueH. 
IlaMflTB  opraiiHiaiiHH  03iialiacT  ee  choco6hoctb  (JiHKCiipoBaTB  h  xpaHHTB  iiiKfiopviaiii-iio  o  CBoeM  co- 
CToaHHH  h  cocTOMiiiiM  cpe/iia;  no  cyra,  oHa  xapaKTepH3yeT  ee  cTeneHB  3aBHCHM0CTH  ot  npomnoro. 
IlaMaTB,  BKHIOHaiOmaa  HeKOTOpBIH  KOHKpeTHBIH  MeXaHH3M  KO.lHpOBailHSI.  XpaHeHHJI  H  iicpc,ialin  HH- 
([)op\taun h,  iicooxoiiivia  aim  (fiopviHpoBaima  H36npaTenBHOH  peaKUHH  opraHH3au,HH  Ha  pa3HHHHBie 

B03,HeHCTBIM. 

BHeuiHM  cpe/ia  opraiii-naui-m  iio/ipaj/ieJiaeTca  Ha  viaKpocpe.iy  h  MUKpocpcuy.  Maxpocpezia  on- 
pCUCJIHCTCH  3K0H0MHHeCKHMH,  COUHaJIBHBIMH,  nOJIHTHHeCKHMH,  T  C  X 1 1 OJI O  r  H  H  CC  K  H M H  (JiaKTOpaMH.  B 
CBOK)  O'lCpC.lB,  MHR'pOCpe.ia  OXBaTBIBaeT  rOCy.iapCTBCimBIC  IKOIlOMH'ieCKHC  CTpyKTypBI,  kjthciitob. 
nOCTaBHIHKOB,  nOCpe.lIlHKOB,  KOHKypeHTOB .  BHyTpeHHJDI  cpc.ia  BKJHOHaeT  ClJiepBI  npOH3BO,3CTBa. 
MapKeTHHra,  ([ii-maiicoB,  ynpaBJieHiui  nepcoHauoM  h  np. 

OGyueime  h  cavioooy'ieime  BBicTynaioT  KaK  Ba^KHeumne  xapaKTepucTHKH  KOMWieKcnozo  noee- 
deurn  opraiiH3anHH  (locTurmcH  CTa/iHH  o p ra 1 1  hi m h 'i c c ko ro  paiBirmi  [14]),  KOTopoe  BKJnouaeT  b 
ce6a  TaKHe  cjjopMBi  (euuHHUBi)  noBeuemui  KaK  pecpjieKc,  uncmunKm,  co6cTBeHHo  unmejuieKm  (b  y3- 
kom  cMBicne).  Peanmuenoe  noeedenue  opraiiHiaiiHH,  oiiiipaioiHccca  Ha  pecJuieKCBi,  cBiiano  c  BBipa- 
60TKOH  CBOeBpeMeHHBIX  OTBeTHBIX  peaKUHH  Ha  BOB/ieiiCTBI-lfl  epeUBI  (HanpHMep,  3aKa3BI  TOBapOB  HUH 
ueucTBiui  KOHKypeHTOB).  MncmunKmuenoe  noeedenue  opraHH3auiiH  cBjmHo  c  ee  npucnocoGnefflieM 
k  onpeueneHHBiM  >KH3HeHHBiM  ycnoBiuiM,  naripuMcp.  aiarmur-ieii  k  3a,iaiiiio\iy  cogtohhhk)  cpeuBi, 
hto  npeunonaraeT  Koopui-maiiHio  pa3HHHHBix  no/iCHCTCVi  opraHH3auHH.  Hhcthhktbi  CHHTaioTca  re- 
iicth'icckh  3aKpenjieHHBiMH  (])op\ia\iii  rioBCueniiH.  ooiiiHMH  jjj. vl  /laimoro  KJiacca  opraHH3auHH;  ohh 
oopaiyioTci  b  npouecce  3Boaionnoimoro  pa3Buma  h  npaKTHuecKH  He  3aBHCflT  ot  onBiTa  KOHKpeTHOH 
opraHH3auHH. 

CumyaifuoHHoe  noeedenue  opraHH3auuH  TecHo  CBjmHo  c  ynpaBnemieM  >KH3HeHHBiM  hhkjiom  ee 
npouyKUHH  (TOBapoB)  h  npcuno-iTaracT  yMeHHe  uoDUBaTBCH  nocTaBJieHHBix  ueneil.  B  'iacTiiocTH.  no- 
CTpoeHHe  adanmuenozo  noeedenun  opraHH3auHH  03HauaeT  ycTaHOBnemie  npnHunnoB  (JiyHKHHOHH- 
poBaHiM  b  UHHaMHuecKOH,  nnoxo  onpeueneHHOH  h  6bictpo  Mcinnomciioi  cpcuc,  a  peanH3auHa  nod- 
paoKcimejibnozo  noeedenm  opraHH3aunH  cBa3aHa  c  cjjopMHpoBaHiieM  hobbix  cnoco6oB  noBeueHiM 
nyTeM  hmht3hhh  uchctbuh  upyroil  opraHH3auHH.  HMnyjibcuenoe  noeedenue  opraHH3auHH  03HauaeT 
6BICTpOe  BBinOJIHeHHe  /ICHCTBHH  lulu  BjIHHIIHCM  BHeUIHHX  ooctojitc.tbctb. 

HaKOHeu,  unmejuienmyajibnoe  noeedenue  opraHH3aunH  HeoTuenuMo  ot  ee  cnoco6HocTen  oTpa- 
>KaTB  h  nporH03HpoBaTB  noTpe6HOCTH  pBiHKa,  oco3HaBaTB  h  KOHTpoJiiipoBaTB  cboh  mothbbi,  ynpaB- 
jiaTB  3 1 1  a i r h Jt m h .  Oho  TaK>Ke  npeunonaraeT  (fiopMupoBaimc  CTpaTerun  opraHH3auuoHHoro  paiBHTHH 
(HanpHMep,  CTpaTerun  nonyueHiM  KOHKypeHTHBix  npeHMymecTB,  CTpaTerun  oobchhiiciiii!-!  h  T.n.)  h 
MexaHH3M0B  BBi6opa  BapnaHTOB  B3aH\io,TCHCTBHji  co  cpc.TOH.  B  paMKax  HHTeJIJieKTyajIBHOrO  nOBCUC- 
him  opraHH3 apHH  MoryT  paccMaTpHBaTBCJi  counanBHoe,  HopMaTHBHoe,  poneBoe  h  upyrue  (])op\iBi 
noBeueHiM. 

Pa3JIHHHBie  BH.TBI  H  MOUeHH  nOBC/lCIimi  )KHBBIX  H  HCKyCCTBeHHBIX  CHCTeM  onucaHBi  B  [15-17]. 

TaKHM  o6pa30M,  b  riOBCuen'iccKOM  acneKTe  HHTenneKTyanBHBie  npeunpiuiTiui  MoryT  noHHMaTB- 
C5i  KaK  o.T n a  H3  bbicuihx  (])op\i  ca \ioo6y 'i a K) 1 1 1  h x ch  npeunpiMTHH.  IlpiiMepaMH  ipyrax.  6onee  HH3- 
HIHX  (])OpM  C  a  M  O  O  6  y  lI  a  K)  1 1 1 H  X  C  H  OpraHH3aUHH,  CHy>KaT  peaKTHBHBie,  IlHCTHHKTHBHBie,  HMnyjIBCHBHBie 
opraHH3auiiH. 
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3  OcHOBHbie  (|)yiiKiniii  h  isii  ii.i  oSyieHHH  h  caMOoSyieHHH  npeflnpHHTHH 

B  HHTepecax  nocTpoemia  oomcil  Moaean  caMoooy'icnqa  npeanpusrniii  nepBOHanaabHO  pac- 
CMOTpHM  OCHOBHBie  (j)yHKpHH  CaMOOGy'ICHIia  H  COOTBeTCTByiOmHe  BH.TBI  opraHH3aqiioHHoro  nOBe- 
.nernia  (Ta6aHii,a  1).  Oyiikiihjimh  ca\ioo6y  Henna  npeanpuarna  aBaaioTca:  (jiopMnpoBannc  onbiTa; 
OTpavKcimc  Bnemneii  cpc/ibi  h  caMoro  npcanpoaTHa;  caMoperyanpoBaHHe  Ha  ocHOBe  HHTcnnnii  (mo- 
THBauHn);  onpeaeaemie  CTpaTernn  noBC/ienna  huh  nyrefi  paiBinna. 

TnaBHOH  (JjyHKHHGH  caMoooy Henna  npeanpiiaraii  aBaaeTca  (JjopMiipoBaHiie  h  ynpaBaemie  Kop- 
nopamuenbiM  onumoM,  b  kotopbih  BKaioHaioTca  KopnopaTHBiiBic  manna.  HaBbiKH  h  yMemia.  Coot- 
BeTCTBeHHO,  ripouccc  caMooDyicnini  opraHH3au,HH  npeanoaaraeT  nocTpoeHne  VKHiiicnnoro  mncjia  ee 
3H3HHH,  pa3BHTHe  opraHH3aijHOHHbix  HaBbiKOB  h  Bbipa6oTKy  yMeHHH  (Hoy-xay).  PaHee  b  [5]  HaMH 
6biJia  npenaovKena  X-o6pamaa  cxeMa  HHTeHCHBHOH  opraHH3amiH  KopnopaTHBHoro  onbiTa  ((])op\in- 
poBamia  opraHH3apHOHHbix  yMeHHH).  3/iccb  pe3ynbTaTHBHOCTb  caMooGynenna  omanacT  B03pacTa- 
HHe  o6beMa  h  «/icncTBna»  KopnopaTHBHoro  onbiTa  co  BpeMeHeM. 


Ta6jinqa  1  -  B3aqMOCBa3b  Meacay  (j>yHKqiMMH  caMoo6yqeqqa  q  BqqaMH  qoBeqeqqa. 


— ^^(I>yHKHHa  oGyieHiia 

ontiT 

n03HAHHE 

HHTEHIIHH 

PA3BHTHE 

Bnabi  noBcacniia  . 

HHTEJIJIEKTy  AJ1BHOE 

3uamw 

nOTpe6HOCTH 

Mothbbi 

CTpaTeniH 

CHTYAIIHOHHOE 

YMeHiia 

llpoayKTBi 

IJ,eaH 

TaKTHKH 

PEOJ1EKTOPHOE 

HaBbiKH 

npH3H3KH 

Saqa'in 

PeaKii,HH 

OcHOBHbiMH  BH.iavf h  oGynenna  aBaaioTca  npuBbiKaHHe,  KJiaccHHecKoe  h  onepaHTHoe  oGycaoB- 
jiHBaHne,  KOMnneKCHoe  nayHenne.  npocTenuinH  bhh  ooynenna  npeanpuarna  -  npuebimnue  -  npeq- 
CTaBJiHCT  co6oh  a/iamanmo  npeanpuarna  k  rioBTopaionuiMca  codbithjim  (HanpHMep,  k  a  y  a  n  to  pc  k  n  m 
npoBepKaM).  RnaccmecKoe  o6ycjio6Jiummie  03HanaeT  ycTaHOBaemie  cBroeil  Me>Kay  coGbithumh; 
xoponiHM  npiiMepoM  Bbipa6oTKH  rioaoonoro  ycjioenoeo  petftneKca  Ha  npeanpnaanax  MO>KeT  caymiTb 
opraHH3aH.ua  nocTaBOK  no  cxeMe  «aeHbrn-TOBap».  Onepanmnoe  odycnoenueamie  npeanoaaraeT 
npno6peTeHHe  hoboto  onbiTa  h  Bbipa6oTKy  hobbix  cnoco6oB  noBeacnna  ana  /locTiiaceHiia  uc.th.  Ha- 
npiiMep,  onbiT  coTpyannHCCTBa  c  6bibuihm  KOHKypeHTOM  rip hbo.tht  k  B03HHKHOBeHHio  noBeacnna. 
onupaiomeMyca  Ha  CTpaTernio  opranHianHonnoii  (a  He  KonKypemnon)  paunoHajibHOCTH.  BaacHbiM 
nacTHbiM  caynaeM  onepaHTHoro  oGycaoBaiiBaHiia  aBJiaeTca  odyuemie  c  nodfcperuieHueM,  Koraa  npo- 
hcxojiht  noompeHiie  huh  HaKa3aHHe  oovnacMoro  b  3aBHCHM0CTH  ot  pe3ynbTaT0B  ero  .tchctbuh. 
3/iccb  pciB  h.tct  06  h cnojib30B 3hhh  o6beKTOB  hiih  coGbithh,  3HaHHMbix  ,aa a  opraHH3au.HH,  npn  ee 
o6yneHHH,  Korqa  .to.T/Khbi  3anoMHHaTbca  cooTBeTCTBHa  Me>Kay  cHTyaquaMH  h  ^encTBuaMH.  Hm- 
npuHmuHZ  03HanaeT  cJ)HKcau,Hio  h  3anoMHHaHHe  o6beKTOB,  naxoaamnxca  b  GanacaHiueM  OKpyaceHHH, 
h  hx  raaBHbix  npH3H3K0B.  B  cbok)  onepeab,  npn  accoifuamuenoM  o6ynenuu  3anoMHHaioTca  cBa3H 
Meayiy  pa3HHHHbiMH  cHTyaunaMH.  HaKOHeq,  komujickchoc  odyuenue  npeanoaaraeT  He  tojibko  bo3- 
HHKHOBeHne  hobbix  CBjneii  Moray  co6biTHaMH  huh  noaBneHiie  hobbix  (Jiopvi  rioBeaenna.  ho  h  pa3BH- 
Tiie  hobbix  CTpaTeniH  aeaTCHBiiocTH  npeanpnama.  a  Taicace  npno6peTeHHe  hobbix  3HaHiiii  o  cpeac  h 
caMOH  opraHH3aqHH.  Thhhhhbimh  npuMepaMH  cayacaT:  nepenoc  -  ncnoJibiOBanHe  paHee  npnoGpe- 
TeHHoro  onbiTa  b  hobbix  CHTyamiax  aaa  nocacayioincro  (jiopMHpoBanna  onbiTa;  uncaum  -  MOMeH- 
TaabHoe  03apeHiie. 

Tenepb  cijiopMyjiHpycM  oTJiHHHTeiibHbie  oco6eHHocTH  payinHiibix  ypoBiicn  ca\ioo6yicniia 
npeanpuaTHH,  ncnoab3ya  TaGanqy  1 .  3,necb  caMoo6yneHHe  Ha  ypoBHe  ycjioenbix  petftjiefccoe,  HanpaB- 
aeHHoe  Ha  Bbipa6oTKy  KmoneBbix  naebiKoe  npednpimrmn,  npeanoaaraeT  onpeaeaeHne  ochobhbix 
npwmaKoe  cumyaifuu,  BbiaeaeHiie  cooTBeTCTByiomux  3adan  h  oTpa6oTKy  adeKeammix  peaKifuu.  Ca- 
Moo6yneHne  b  pycae  cumyaifuoimozo  noeedemm,  Tpe6yiomero  Ha annua  y  npeanpuaraa  pa3BHTbix 
yMenuu,  CTpoiiTca  BOKpyr  C03damisi  (Modexeu)  npodymnoe  h  yciiyz  npeanpuaraa,  ananma  h  reHepa- 
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uhh  nejieu  npc.inpujn  hh,  iiccne^oBaHiM  cnoco6oe  pemeHiia  B03HHKaiomnx  uiOa'i.  HaKoncu,  caMo- 
oGynemie  mmejuieianyajibHOMy  noeedemao,  cBjmHHOMy  c  npeBpamemieM  3hcihuu  npeanpuaTHa  b 
npeiiMymecTBa  na/i  KOHKypeHTaMH,  no/ipa'jyMCBacT  oco3HaHHe  BavKiiocTH  MOTHBaunoimoH  cc[)epbi  h 
pa3BHTne  HHTeHUHOHajitHOH  ochobbi  qeaTenbHocTH,  H3yiicimc  BonpocoB  cmpamezmecKozo  njiaiut- 
poeamiH  h  Modejiupoeanun  oydyipezo  npeanpiumui,  ero  caMocoxpaHemin  h  caMopeopzaHmaifuu. 

HeHB3fl  He  OTMeTHTB,  HTO  B  peajIH3aqHH  «CKB03HBIX  ripOUCCCOB  o6yHeHIM»  Ha  npe/inpHHTHflX 
HeHTpajiBHoe  MecTo  3aHHMaioT  npopeccbi  ooufeum.  K  HHCJiy  ochobhbix  (jiynKnim  oomcima  Ha  ripe.i- 
npiuiTHH  (h  Me>Kqy  npeanpujiTiuiMH),  onpeqenaiomHx  pa3HHHHBie  cnoco6bi  o6ynaioiuux  eo3deucm- 
enii,  othocstcji:  1)  uHtpopMaiiuoHHafi  (KozHumuenan) ,  b  nacTHocTH,  HHfJiopMHpoBaHHe,  o6ocHOBaHHe, 
o6bacHemie;  2)  pezyjifunmmn,  HanpuMep,  y6e5KqeHiie,  rpynnoBoe  qaBnemie,  npHHy>KaeHHe;  3)  a<p- 
(fteKmueHax,  HanpuMep,  BHyuieHne,  3apa>KeHne.  YKa3aHHbie  oGynaiomne  bobhchctbihi  nanpaBJienbi 
Ha  pa3JiHHHbie  KOMnoHeHTbi  MciiTaaBiibix  Moaenen  b  opraiiHiannn:  Tax,  HanpuMep,  y6c>K,icnnc 
anerainpyeT  k  KonneKTHBHOMy  co3HaHHio,  a  BHymeHne  -  k  KOJiJieKTHBHOMy  6ecco3HaTenbHOMy.  Ba- 
piiaHT  KJiaCCH(})HKaUHH  CriOCODOB  ODy'iaFOIHHX  B03,3CHCTBHii  ripUBCHCII  B  Ta6nHH,e  2. 


Ta6jiqqa  2  -  KnaccH<J>HKaura  cnoco6oB  o6yqaioniHx  B03qeqcTBqq  b  opraHH3aqqax. 


Cc})epa  npujiwKeHHa 

MeHTanbHaa  Moqenb  oprammqHH 

BbinonHaeMaa  — — 

KOJ1J1EKTHBHOE 

KOJ1J1EKTHBHOE 

([lynKHHH 

C03HAHHE 

EECC03HATEJ1EH0E 

KOMMYHHKATHBHO- 

KOrHHTHBHAH 

Oobacncnnc 

BHymeHHe 

KOMMYHHKATHBHO- 

YooKyenHC 

BHymeHHe 

PEryjiaTHBHAii 

,Z],aBneHHe 

3apa>Keniic 

Mcokho  TaioKe  npocuc/iHTB  B3anMOGB5i3H  MOK'qy  BHqaMH  oGynaiomux  BOiqcilcTBuii  h  xapaKTC- 
pucTHKaMH  odyuaeMoemu  Ha  npeanpuaTiiax.  HanpuMep,  3c|)<})eKTHBHOCTb  ofmncHeHUH  3aBHCHT  ot 
XIocTHmyToro  ypoBHa  noiiUAtanm,  a  bosmtokhoctb  ytieotcdemin  Hepa3pbiBHO  CBa3aHa  c  noncKOM 
KOMnpoMucca  h  docmuoKeuueM  cozmcuh.  Cpeqn  npomix  Bammix  xapaKTepncTHK  o6ynaeMocTH 
npe/inpmrraq  cneayeT  yKa3aTb:  nodpawzamie  -  cne/iOBanHC  npcqnpinnqa  H36paHHOMy  npHMepy; 
KOH<jjopMU3M  -  naccHBHyio  aqanTaqmo  npeqnpuaTHa  k  B03AeHCTBHaM  MHKpocpeqbi;  enyiuaeMOcmb  - 
roTOBHOCTb  opraHH3au,HH  no.iBcprnyTBca  h  no/i'innuTBca  oGynaiomcMy  bobachctbiho.  BjanMOCBajn 
MC>K,iy  BH.iaMH  oGynaiomux  bobachctbuh  h  xapaKTepncTHKaMH  oDyiacviocTH  noKa3aHbi  b  Ta6nH- 

qe  3. 


Ta6jiqqa  3  -  B3aqMOCB»3H  Meacqy  bh/uimh  o6yqaionmx  B03qeqcTBHH 
q  xapaKTepqcTHKaMH  o6ynaeMOCTH  opraHH3aqqH. 


BH/1E1  OEYHAKIIUHX  B03/JEHCTBHH 

XAPAKTEPHCTHKH 
OBYHAEMOCTH  OPr AHH3 AIJHH 

06bacHeHne 

nOHHMaHHe 

YDC/Kqcnqc 

Corjiacne  (KOMnpoMHCCHOCTb) 

3apa>KeHne 

rioqpavKanHC 

flaBneHne  MHKpocpeqbi  (KOHcjjopMHpoBaHne) 

KoH(|)OpMH3M 

BHymeHHe 

BHymaeMOCTb 

4  OnpeqejieHHe  CTpaTerim  noBeqeHHH  caMOoSynaiomHxcH  npcqnpiiHTiiii 

OcTaHOBHMca  Ha  npo6neMe  (JiopMHpoBaHHa  nonHoro  penepTyapa  CTpaTernn  noBeqeHHH  caMO- 
ooy'iaioqiHxca  npeqnpmrmH  h  Bbi6opa  3(J)(J)eKTHBHOH  CTpaTernn.  H3Jic»khm  MeToqmcy  Bbi6opa,  omi- 
paiomyioca  Ha  ncnonb30BaHHe  cneqyiomHX  onno3HHHOHHbix  niKan  KpHTepneB :  «aKTHBHOCTb  -  nac- 
CHBH0CTb»,  «HHqnBHqyajibHbie  /ichctbhh  -  KOJiJieKTHBHbie  qcHCTBHa»,  «co6cTBeHHbie  qenn  npcq- 
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npiMTiM  -  perni  napTHepoB»  [13].  B  nepBOM  npn6nH>KeHHn  orpairn'inMca  /iByBiiaHiibiMH  noJiapHbiMH 
opeHKaMH  no  KpuTcpiniM.  KOToptie  oy/iCM  o6o3HanaTb  +  (,ia)  n  -  (HeT).  Torna  paccvfOTpcimc  CTpaTe- 
thh  opraiiH3anHoimoro  noBC/ienm  movkiio  npe/icTaBHTb  c  noMombio  oyncBoii  pemeTKH  BH/ia  23  =  8. 
Bo3MO>KHi>ie  BapnaHTBi  noBC/ienm  npuBe.iciibi  b  TaGnnpe  4. 


Ta6jiHqa  4  -  OcHOBHbie  CTpaTenni  noBeqeHiM  npeanpiMTini. 


npoi[Ecc 

B3AHM0/]EHCTBHiI 

KPHTEPHH  B3AHMOflEHCTBHH 
(HA  nOJlilPHEIX  IHKAJ1AX) 

CTpaTeraH  noBe^eHHa 

Akthbhoctb  - 

COBMeCTHbie  nciiCTBHH  - 

06mne  hcjth  - 

npezinpH^THH 

naCCHBHOCTb 

Hn.iHBmyanbiibic  /ichctbhh 

Cboh  penH 

KOOnEPAI^ELH 

+ 

+ 

+ 

COAEHCTBHE 

+ 

+ 

- 

KOMnPOMHCC 

+ 

— 

+ 

KOHKYPEHLlHil 

+ 

- 

- 

KOHOOPMH3M 

- 

+ 

+ 

COJTHflAPHOCTt 

- 

+ 

- 

nPHCnOCOEJIEHHE 

- 

- 

+ 

YKJ10HEHHE 

- 

- 

- 

Akthbhoctb  npe/inpimi-iii,  B3 a h m on c ii c t b y i o m h x  Ha  pbimce,  npiiBo/inT  k  B03HHKHOBeHHio  ot- 
HomeHHn  Koonepaifuu  (coTpyaHnnecTBa)  huh  KOHKypemfuu  (conepHnnecTBa).  IlepBbie  bo3mo5khbi 
Torna,  Korna  npe/inpimiui  cnoeo6Hbi  k  ([jopvmpoBaiiHio  oomeii  (cobmcctiioh)  penn  h  npe/inoHHTaioT 
coBMecTHyio  pa6oTy  HHniiBHnyanbHOH.  B  npoTHBHOM  cnynae,  3apoK,iaioTc>i  KOHKypeHTHbie  otho- 
rneHHH.  Korna  npcnnpujrmc  opueHTupoBaHo  hhhib  Ha  cboh  HHTepecbi  h  He  >KeiiaeT  KOMnpoMuccoB, 
to  oho  pyKOBoncTByeTca  npnHunnoM  KonKypenmnou  paipwHajibHocmu,  h  bo3hhkuihh  koh^hhkt 
BBLBHBaeTCH  b  KoiKfiponTauHio  ,io  noJiHOH  nooc/ibi  o/inoro  H3  KOHKypeHTOB.  Hao6opoT,  Korna  npe.i- 
npnaTue  npe/incniTaeT  KonneKTHBHBie  ,ichctbiih.  to  Ha  nepBbra  man  bbixo.iht  CTparerroi  codeucm- 
aiifi  Ha  pbiHKe.  Korna  >Ke  oho  cnocoono  rion'immTb  cboh  i-m.iHBH/iyaiibHbie  HHTepecbi  ooihhm  HHTe- 
pecaM  napraepoB,  BnonHe  ecTecTBeHHon  cTaHOBHTca  npHrorme  hm  KOM.npoMuccH.ou  cmpamezuu  no- 
Bc/icnm.  HanpiiMep,  CBjnannoii  c  (fiopMupoBaimcM  o6meii  penn  h  KomcKTHBiibix  crpaTeriiH  ee  ,ioc- 
THaceHna. 

K  nacciiBHBiM  BapiiaHTaM  iiOBC/icnm  npennpiMTHH  Ha  ptraice  othochtch  KOH(f>opMU3M,  cojiu- 
dapuocmb  h  npucnoco6jienue.  3/iccb  npe.inpinrmc  crpeMiiTca  ananTHpoBaTbca  k  cmyapHH  B3an\fo- 
neHCTBiia,  0TKa3biBaacb  ot  cbohx  ueneil  h  npiiHHMaa  TpeooBaima  /ipyroro  npe/inpusrrasi.  CrpaTeriM 
conHnapHOCTH  xapaKTepH3yeT  «Bbiny>Kncnnoc  co,ichctbhc»,  Korna  coBMecTHbie  neiicTBini  iiaBHibi- 
BaioTca  H3BHe,  a  npucnocooneime  03iia'iacT  up hiijiiitc  nyaciix  ncncii.  HaKonen,  CTpaTerwi  yKjionenmi 
oananaeT  nonHtra  0TKa3  ot  b 3 a h m 0,1  chctbhh  . 

Ananon-i'ino  mo>kho  KOHKpeTH3iipoBaTB  pammiibie  BapnaiiTbi  Koonepau,HH  11  KOHKypeHHiiii 
npe.inpuHiHH.  Jinn  stoto  enenyeT  bbhtb  Taxi-ic  6a30Bbie  KpiiTepiin  Kax  eoBMecTHMOCTb  hcjich,  no- 
Tpe6H0CTB  b  'iy>KOM  ontiTe,  HanHHHe  o6mnx  3aKa30B  [1]  (Ta6nHH,a  5).  Tor,ia  npocToe  coTpy.iim'iecT- 
bo  ooycnoBiieno  iicooxo.ihmoctbio  imTcrpaiiHH  onbiTa  npcnnpi-m  HH-napTiicpoB,  a  KoopnunupycMoe 
coTpynHHHecTBO  iipe/inonaracT  pannoirajibiroc  coBMecTHoe  Hcnonb30BaHHe  pacnpe.iCBCimbix  pecyp- 
cob.  B  cbok)  oliepe,ib,  conepniriecTBO  movkct  6biTb  KaK  Hn.iHBH/iyaiibnbiM,  Tax  11  kojtjt e  kt  h  b  11  bi  \t  . 
HanGonee  npo.iyKTHBiibiM  BapiiaHTOM  conepniBiecTBa  bi-mutch  KonneKTHBHoe  conepim'iecTBo  3a 
pecypcbi,  Kor,ia  KonKypupyiomne  rpynnbi  cnoco6cTByioT  nnKBiinapiiH  MOHonomiH  11  pacuiiipeHmo 
pbiHKa. 

Koncnio,  Bee  3th  6a30Bbie  CTpaTeniH  11  BapnaHTbi  noBC/ienm  npe/inpusrraii  HBjifliOTCfl  nneajiH- 
sanHcii  11  3a,iaioT  Bcero  hhiub  ncxoniibic  opueHTupbi  opraiiinanHoimoro  paaBimui.  /Jnana30H  peanb- 
hoto  BiaHMonciicTBHH  npeinpinn  uii  inaHHTcnbiio  rnupe  h  He  MO)KeT  6biTb  onucaH  b  paMKax  6yneB0H 
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niKajiti.  3qecb  qcnecooopa'ino  nepeiiTH  k  6onee  o6iiihm  anreOpaHneciaiM  k o n  CTp  y  k  q  ii  a m .  HanpiiMep, 
anre6paM  Kjihhh  c  peHTpantHbiM  qncMCHTOM. 

Ta6jiqqa  5  -  Tiinw  Koonepaqqq  q  Koqicypeqqqq. 


.  KpiiTepnH 

BAPHAHT  nOBE/JEHIM  . 

COBMeCTH- 

MOCTb 

uiejieM 

(qa  +,  HeT  -) 

IlOTpeGHOCTb 

B  HyaCOM 

ontiTe 

(m  +,  neT  -) 

HanHHne 

OOmux 

3aKa30B 

(qa  +,  HeT  -) 

KoopquHnpyeMoe  coTpyqnn'iccTBo 

+ 

+ 

+ 

npocToe  coTpyqHHnecTBo 

+ 

+ 

- 

HenpoqyKTHBHoe  coTpyqim'iccTBo 

+ 

- 

+ 

He3aBHCHMOCTb 

+ 

- 

- 

KonneKTHBHoe  concpnii'iccTBO  3a  3aKa3bi 

- 

+ 

+ 

Hhctoc  KonneKTHBHoe  concpnii'iccTBO 

- 

+ 

- 

HHquBuqyanbHoe  concpnii'iccTBO  3a  3aKa3bi 

- 

- 

+ 

Hhctoc  HHquBuqyanbHoe  concpnii'iccTBO 

- 

- 

- 

5  IIOqXOqM  K  oSyHeHHH)  B  HCKyCCTBCHHOM  HHTeJIJieKTe 

h  hx  Hcnojib30BaHHe  Ha  caMOoSynarouinxcH  npcqnpimTiiHx 

OCHOBHbIMH  HanpaBJieHIMMH  paiBHTHH  HCKyCCTBGHHOrO  HHTeJTJTeKTa  aBJHIOTCa  CHMBOJIBHOe, 
KOHHeKUHOHHCTCKOe  H  DHOHH'ICCKOC  (CM.  [13]).  CoOTBeTCTBeHHO,  OCHOBHBie  nOqXOqbl  K  ODyHCHHIO  B 
HH  TaKace  qenaTca  Ha  Tpn  KJiacca:  ciiMBonbHbie,  nciipoccTCBBic  h  6H0C0HnajibHbie.  K  nncny  chm- 
BOJIbHBIX  MCTOqOB  OTHOGaTCa  anropHTMbi  HHqyKTHBHOrO  ODyHCHIia  (nOHCK  B  npOCTpaHCTBe  BapiiaH- 
tob,  anropHTM  ID3  h  qp.),  anropHTMbi  ooyqcniia  Ha  ocHOBe  cxoqcTBa,  anropHTMbi  oGyncima  no  aHa- 
norHH,  ajiropiiTMbi  ooyieniia  no  npuMepaM,  anropHTMbi  ooyqeniia  c  noqKpcnncnncM.  IToq  ooyienii- 
eM  HenpoHHOH  ccth  iionii\iacTcq  HacTponica  apxHTeiaypbi  ceTH  h  BecoB  CBjneil  qua  qcJnjieKTHBHoro 
Bbinonncniia  cneiiHanbHOH  3aqami.  AnropHTMbi  HeiipoceTeBoro  o6yneHna  noqpaiqcnaioTca  Ha  anro¬ 
pHTMbi  ooyqeniia  c  yliHTcnc\i  (T.e.  Ha  6a3e  ouih6ok)  h  anropHTMbi  ooyieniia  6e3  ymTcna.  IlepBbie 
o6biHHO  oimpaioTca  Ha  Meroq  c  p  c  q  n  c  k  b  a  q  p  a  t  h  >  i  c  c  k  o  h  oihh6kh  nnn  Meroq  o6paTHoro  pacnpocTpa- 
ncirna,  a  BTopbie  ncnonb3yioT  npaBnno  Xe66a,  o6ylicniic  MeToqoB  copcBnoBanna  h  T.n.  Cpeqn  6110- 
coqnanbHbix  noqxoqoB  cneqyeT  yKa3aTb:  rciiCTH'iccKnc  anropHTMbi,  CHCTeMbi  KnaccH(])HKaqHH  n 
rcncTH'iccKoro  n p o rp a m m n  p  o  b  a  n  n  a .  noqxoqbi  ncicyccTBeHHOH  >kh3hh. 

Ilo  HanieMy  mhohhio,  Gonbiuoii  HHTepec  qna  coaqaima  caMoooy'iaioqqixca  opraHH3aqiiH  npeq- 
CTaBnaioT  \ioqcnq  HCKyccTBeHHOH  ncH3HH,  b  oco6eHHOCTH,  Moqenn  BOiniiKHOBcniia  qcncnanpaBncn- 
Horo  aqanTHBHoro  noBcqcniia  b  KOHKypeHTHOH  cpeqe  [13,  17].  B  nacTHocTii,  H3yiicnnc  B3aHMoqeil- 
ctbim  mothbob  h  onpeqenefflie  ciiTyau,HOHHbix  npaBiin  noBcqcniia  noiBonaior  Ha  MoqenbHbix  npn- 
Mepax  o6ocHOBaTb  Bbi6op  cTpaTernn  iioBeqeniia  o6ynaiomeroca  npeqnpuaTHa  [18].  npoBeqeHHbie 
3KcnepnMeHTbi  no3BonnnH  pacKpbiTb  ocoGchhocth  n  ycnoBiia  npiiMeneniia  cnnoBbix,  nnoHepcKiix, 
HHiueBbix  h  n p  hc n ocoo iiTcn  b n  bi x  cTpaTeniH  npeqnpuaTHa. 

6  MeponpHHTHH  no  (JjopMHpoBaHHio  oSynaiomHXCH  opramnamiii 

ripcqnaracTca  cneqyiomaa  MeToqmca  nocTpoeHna  ooyHaiomuxca  npeqnpuaTHH. 

1)  npoaBnaeTca  HHumiaTHBa  cBepxy:  npeqnpuaTue  o6baBnaeT  o  cboom  HaMepeHim  cTaTb  o6y- 
maouieiicA  opzanumifueu.  CocTaBnaeTca  cnucoK  ochobhbix  MeponpiiaTHH  qna  peanH3au,HH 
qaHHoro  HaMepeHiia. 
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2)  npeznipiumie  co3^aeT  BHyrpii  ce6a  vuiimam  uHtpopjvtaifuoHHOu  npo3panHocmu  h  noompaeT  06- 

MeH  3HCLHUHMU  H  yMeHUHMU  Me5K#y  COTpy^HHKaMH  H  nO,Hpa3,HeJieHHaMH.  npeTBOpeHHJI  B 

>KH3Hi>  CTpaTcniH  HenpeptiBHoro  oopasoBaiiHH  coTpy/ini-iKOB  ripn  npeanpiMTim  co3,ziaeTca  Kop- 
nOpaTHBHBIH  yHHBepCHTeT. 

3)  Akthbho  ncnonb3yioTca  nepedoebie  uHtpopMaifuoHHbie  h  KOMMyHumtfuombie  mexnojiozuu  zma 
o6ecneneHna  6onee  HHTeHCHBHoro  npocpeccuomjibHozo  ofnifeuuH  Meayiy  coTpyaHmcaMH. 

4)  CipoiiTca  h  TiipaacupyeTca  Mo^enb  nompeQnozo  6ydyufezo  npednpunmun,  B03HHKaioT  o6mne 
npeacTaBneHiia  o  tom,  'icviy  na,To  uaynumbcn,  htoobi  /iocth'ib  stoto  Gy/iymero. 

5)  y  coTpy^HHKOB  npeanpuaraa  (JiopMupyioTca  no3Haeamejibmn  MomueaifUH  h  o6iuhh  uwnepec  k 
6ydyufeMy  npeanpuaraa,  hto  cnoco6cTByeT  pa3BHTi«o  e/praon  Kopnopamuenou  Kyjibmypu. 

6)  CucmeMbi  oifemu  h  603H.azpaoK:deHun  coipy^HHKOB  cTpoaTca  no  npimminy  Hciudojibiuezo  6jm- 
zonpunmcmeoeamifi  nenpepbienoMy  odynemao. 

7)  PyKoeodcmeo  npednpunmun  BMeHaeT  b  o6a3aHHocTB  noApa3aeneHnaM  Kojuiemmenoe  odyuenue 
h  nocToaHHoe  naKornienue  onuma. 

8)  MeuedoKepbi  npiimiMaioT  caviocToaTcaBiiBic  pcmcima,  KOToptie  cnoco6cTByioT  3cJ)(|)eKTHBHOMy 
OOy'ICIlHIO  H  pa3BHTHK>  COTpyflHHKOB. 

9)  CipyKTypa  npo<jjeccuomjibHbix  (dojioKHOcmnbix)  o6n3aHHoaneu  compydnuKoe  cTaHOBHTca  6o- 
nee  th6koh  b  HHTepecax  ooccnc'icima  onepamuenou  adanmaifuu  k  cpc.ic  (poTauna  h  ynuBcp- 
caan3an,n a  coTpymmKOB,  co3/iairnc  aBTOHOMHBix  mc>k/i i-ic i i h ri ji h ii a p ii bi x  paoo'inx  rpynn,  n  T.n.). 

10)  PaooTa  b  cocTaBe  m  c  >k,t  h  c  i  i  h  rui  h  ii  a  p  n  o  ii  paooHCPi  rpynnbi  noHHMaeTca  Kax  BaacHBiil  cnoco6 
odyneuun,  b  ocoociiiiocth,  oGyncima  npo (]) ec c i-i o i r an b n o ii  .neaTeiiBHocTH,  oGyncima  Ha  npiiMe- 
pax  ii  ooy'icnna  Ha  omnOKax. 

11)  PeajiH3yioTca  cnepnajitHtie  npouexiypBi  KOJuiemmeHozo  odyuenun  Ha  npeanpuaTHH,  Taicne  Kaic 
rpynnoBoe  pemeHne  3a#aq,  mcto/ibi  Tcxim'iccKoro  TBopnecTBa,  h  /ip. 

12)  OopMupyioTca  hobbio  cmpamezuu  h  cnocofjbi  opzanu3aifiioHHOZo  noeedenun  h,  eooTBeTCTBeH- 
ho,  HOBBie  opzaHU3ai{iioHHbie  cmpyKmypbi  npeanpuaTiia. 

3aKJiiOHeHHe 

C a m o o 6 y li a K) m h c c a  npeanpuaTna  BonaomaioT  b  >kh3hb  HOByio  CTpaTcrmo  opram-naquonnoro 
noBcpcima  h  pa3BHTiia,  CBa3aHHyio  c  peajiH3au,Heii  pa3JiHHHBix  (JjyHKHHH  h  bhhob  caMooGyncima  (h 
ooy'ieima)  Ha  HH^HBHjjyajiBHOM,  kojutckthbiiom  h  opraHH3au,HOHHOM  ypoBHax.  Hcooxohhmbim  yc- 
jiobhcm  hx  nocTpoeHna  aBnaeTca  pa3pa6oTKa  cacpyiomux  kjikwcbbix  tcopcth'icckhx  nanpaBaennii: 

•  o6maa  Teopua  h  mo/iciih  o6ylicima  (oxBaTBiBaiomaa  npooxiCMBi  ca\foo6y  Henna  ecTecTBeHHBix  h 
HCKyCCTBOHHBIX  CHCTOM  Ha  HHflHBHJiyajIBHOM,  K O  JI JT C KT H B II O M  H  OpraHH3aU,HOHHOM  ypOBHax); 

•  Teopua  caMoopraHH3yiomHxca,  c a m o  o  6  y  h  a  k)  m  n  x  c  a  h  pa3BHBaiomHxca  chctcm; 

•  HHacHHiipuHr  opraHH3au,HOHHBix  peuieHHH  h  .TciicTBHH  b  oOaacTH  c a m o  o  6  yi  a  i  o  n  i  n  x  c  a  npe/inpn- 
aTHH; 

•  KorHHTHBHoe  MO/ieimpoBanne  npeqnp naani!.  nanpanjiennoe  Ha  (jjopMnpoBanne  h  BH3yajiH3aqHio 
hx  noTpeonoro  oy.iymcro 

Ha  Ham  Bina.i,  o6maa  Teopua  o6ylicniia  yxTA'iia  co,icp>KaTB  Taicne  paincaBi  Kax:  CKB03Hoe 
c})opMHpoBaHHe  onBiTa  (coTpypiiHKa,  OTncaa,  npeanpuaTna,  OTpacan);  OBna/icniic  ncooxo.iHMBiMii  b 
noBcpcniiii  cTpaTernaMH,  TaKTHKaMH,  pcaKHHavm;  Teopua  ko ri i mu p, n o - p c ryji a t h b n o li  Koop;mnai[HH. 
yHHBepeajIBHBIH  OpraHH3aU,HOHHBIH  3BOJIIOHHOHH3M  KaK  C,THIiaa  Teopua  pa3BHTHa. 
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Abstract 

In  the  majority  of  researches  the  multi-agent  system  is  considered  without  the  account  of  its  evo¬ 
lution  as  populations  of  the  agents.  The  agents  cooperate  with  each  other,  decide  the  subtasks, 
strengthen  actions  of  other  agents  by  the  resources  etc.,  but  not  "live"  in  a  population,  though 
adapt  the  characteristics  during  interaction  with  other  agents.  However  if  to  carry  out  parallels  be¬ 
tween  community  of  such  intellectual  agents  and  biological  systems,  the  necessity  of  improve¬ 
ment  by  each  agent  of  the  functioning  is  visible  during  existence  of  a  population,  accumulation  by 
this  population  of  vital  experience  and  as  a  consequence  increase  of  volume  of  knowledge  by 
each  agent.  Here  already  each  agent  (or  group  of  the  agents),  as  in  the  centralized  control  system, 
decides  completely  some  task,  but  makes  it  in  parallel  with  other  agents  (groups).  Therefore 
population  of  such  agents  in  the  evolution  receives  at  once  so  much  decisions  of  a  task,  facing  to 
them,  how  many  is  present  in  it  of  the  intellectual  agents  (groups  of  the  agents).  This  basic  differ¬ 
ence  of  the  multi-agent  system  and  systems  of  artificial  life  (in  a  broad  sense  of  this  concept)  from 
other  evolutionary  algorithms. 

BBefleime 

B  6oni>niHHCTBe  HCCJic/tOBani-m  MHoroareHTHas  cucTeMa  (MAC)  p ac c m a Tp h b a  ctc ji  6e3  y'iCTa  ee 
obojhohiih  Kate  nonyjHHHH  areHTOB.  AreHTbi  b 3 a h m o/t c ii c t b y i o t  /ipyr  c  /tpyroM,  pemaioT  cboh  no/t- 
BaqaHH,  yciimiBaioT  qciicTBHa  /ipyrux  areHTOB  cbohmh  pecypcaMii  h  T.n.,  ho  He  <«KHByT»  b  nonyna- 
hhh,  xotji  h  aqanTHpyioT  cboh  xapaKTepucTHKii  b  nponeccc  b 3 a h m o/ic ii ct b h m  c  apyriiMH  areHTaMH 
[1-3].  O/tiraKO  ecnH  npoBO/uiTB  napamienH  vtoK/ty  coo6mecTBOM  TaKHX  h i itc jut c ktv  an b n bi x  areHTOB 
H  OHOJIOrHHCCKHMH  CHCTeMaMH,  TO  BH.TIia  IICOOXO.THMOCTB  ynyHHieHIM  Ka>K,TBIM  areHTOM  CBOerO 
(JtyHKHHOHHpOBaHHJI  B  IipOUCCCC  CV IUCCTBOBailHH  nOnyjUIHHH,  HaKOnjieHHJI  3TOH  riOnyjIHHHCH  5KH3- 
HeHHoro  ontiTa  h  tcaic  cjic/ictbhc  yBCJiHucnnc  ooucMa  3HamiH  Ka>K,TB!\f  areHTOM.  3,tccb  yace  Kaambiil 
areHT  (huh  rpynna  areHTOB),  xax  b  LteHTpaniooBaHHOH  CHCTeMe  ynpaBJicniia.  pernaeT  nonHOCTtio 
ncKOTopyio  aa/iany,  ho  /tcnacT  sto  napamienbHO  c  apyriiMH  areHTaMH  (huh  rpynnaMH).  IIosTOMy 
nonyjMHHtt  Taxnx  areHTOB  b  CBoeit  3bohiou,hh  nonyuaeT  cpa3y  ctojibko  pcmeiuiii  ctohihhx  nepe/t 
hhmh  (b  o6meM  cnyuae  paiaif  iiiBix)  Baha'i,  ckoubko  hmcctch  b  Heit  h i itc  jut e KTy an b i r bi x  areHTOB  (huh 
rpynn  areHTOB).  3to  npiinniiiiiiajTBnoc  oranHne  MO/tcncti  HCKyecTBeHHOH  >kh3hh  (b  mnpoKOM  cmbic- 
ne  3Toro  riot iht  hji )  ot  /ipynrx  sBOJiionnoimbix  anropuTMOB  h  MAC. 

PaccvtaTpH  BacT ch  o/tna  H3  B03M0)KHbix  peanH3artHH  HCKyecTBeHHOH  >kh3hh,  xax  sbojiiohhohh- 
pytomeit  nonymtitHH  HHTemieKTyanbHbix  areHTOB.  IIpH  stom  pent  pa3pa6oTKH  3aKaK)'tacTcti  b  no- 
BbiiueHHH  xauecTBa  (huh  coKpameHiin  BpeMeHH  BBi'incncniiii)  npn  pemeHnn  MiiovtcecTBa  no/tooiiBix 
■japan.  To  ecTB  pent  h.tct  o  napamienbHOM  pemeHnn  ncKOToporo  MHoaceGTBa  ’japan  miiovkcctbom 
areHTOB,  tcorpa  tcaacpbiH  H3  hhx  naxopitT  pemeHHe  h,  xax  cncpcTBue,  mbi  HMeeM  b  pe3ynbTaTe  mho- 
acecTBo  Tpe6yeMbix  pemeHUH. 
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Pa6oTa  BBinonHeHa  npn  no/i/iep>KKC  PocciiiicKoro  (jion.Ta  c^yHaaMeHTantHtix  Hccne,noBaHHH 
(rpaHTBi  02-01-00784,  03-07-90012). 

1  MHoroareHTHaa  CHCTCMa 

nPn  npe/icTaBuciiHH  cjkwkhoh  chctcmbi  b  bh.tc  MAC  ncnonb3yeTca  HeKOTopoe  mho^kgctbo 
KorHHTHBHBix  areHTOB  {^4j ,  A2 Ak  } .  npii  3tom  ana  onTHMajiBHoro  ynpaBneHiM  HeKOTopoil  cjitok- 
HOH  CHCTeMOH  C  HOMOIUBIO  TailllOH  MAC  HCODXO/IHMBIM  HBJIHCTCH  OnTHMHBaLlHa  IIOBCPCIIHJI  Ka5K^O- 
ro  areHTa  b  MAC.  Ka>K/iBiii  i  -bih  areHT  xapaKT epn3yeTCn  naDopovi  napaMeTpoB  {an,ai2 ko- 
TopBie  h  onpc/icJiaioT  ero  iiOBC/ienne  b  chctcmc.  PaccMOTpHM  ciiCTeMy  o/inoTiiniiBix  no  CTpyKType 
KorHHTHBHBix  areHTOB  c  o/ii-maKOBBiM  naoopoM  napaMeTpoB: 

MAC  =  {A1  (aj  j  ,...,aln ),  A2  (a2l,...,  a2n )»•••»  Ak  (a^j ,  ak2 akn )} . 

B  KaHCCTBC  npuMepa  TaKoii  chctcmbi  mo>kho  npuBecra  npoiriBOTCTBeimBiii  ynacTOK,  coctoh- 
mHH  H3  HeCKOJIBKHX  CTaHKOB,  TpaHCnOpTHOTO  pOOOTa,  n0ipy30HH0-pa3rpy30HH0r0  pOOOTa  H  KOHBeH- 
epa.  3^ecB  areHT  Af;  MOAennpyeT  i-bih  CTaHOK,  a  ero  napaMeTpBi  {an,ai2,...,ain}  onpeaenaioT  npn- 
opuTeTBi  CTeHKa  Ha  bbbob  TpaHcnopTa,  Ha  bbbob  norpy30HHO-pa3rpy30HHoro  poooTa,  Ha  norpy3Ky 
.neTaneil  b  Tene5KKy,  Ha  pa3ipy3Ky  /iCTaiieii  c  KoiiBciicpa  h  T.n. 

JJjifi  pcmcima  3a,naHH  b  MAC  iicooxo/ihmo  onTHMH3npoBaTB  noBe/ieime  Ka>K,Toro  areHTa  b. 
cucTeMe.  3to  ana'iiiT.  hto  iicooxo.thmo  h3hth  Taxyio  KOMOnnannio  napaMeTpoB  areHTa,  npn  koto- 
poil  ero  noBcpeimc  b  cucTeMe  oy/icT  onTHMajiBHBiM : 

MAC  ^  =\A°pt  ,A2opt  ,...,Akopt), 

r^e 

aT  :Ai(a  11* an ^ opt; 

A%pl  :A2(a21,a22,...,a2„)->opt; 

aT  '■  4(«H>ai2v..,flfo,)^Opt. 

B  ocHOBy  MO.TCTH  nono)KeHa  jBciiioiiiionnaji  CTpaTcrwi.  BKnioHaiomaa  Tpn  MexaHH3Ma:  boc- 
npoii3BeTieHHe,  cKpemiiBaHiie  n  MyTamia.  B  HeKOTopoM  npocTpaHCTBe  noncKa  co3/iacTcn  nonyramui 
OCOOCH-arCIITOB  (lix  T3K>Ke  M05KI lO  H33BaTB  peaKTHBHBIMH  areHTaMIl),  B  KOTOpOH  O/l  H II  peaKTHBHBIH 
areHT  CBinan  c  o/hihm  KorHiiTiiBHBiM  areHTOM  MAC.  V  Ka>K,Toro  peaKTHBHoro  areHTa  hmcctct  cboh 
(oTJiHHHaa  ot  Tpynix)  peneBaa  cjiyuKUHT  huh  (JiynKUHT  npiiro/inocTH.  Korapyio  oh  onTHMH3iipyeT  b 
npoucccc  cBoero  paiBin  uT  b  nonyjwmiH.  B  (])op\iy.Ty  aim  pacicTa  ([lynKUHii  npuro/inocTH  peaKTHB- 
Horo  areHTa  bxo.tht  napaMeTpBi  CBmaimoro  c  hum  KorHiiTHBHoro  areHTa  huh  napaMeTpBi,  3aBHca- 
mne  ot  napaMeTpoB  kothhthbhoto  areHTa.  /Hannan  (jiopMyna  cocTaBJifleTcn  TaKHM  o6pa30M,  hto  npn 
T!OCTH>KeHHH  onTHMyMa  (JiynKiiH h  iipHro.TiiocTH  peaKTHBHoro  areHTa,  napaMeTpBi  kothhthbhoto 
areHTa  CTaHOBUTcn  onTHManBHBiMH.  Hcooxo.thmo  otmcthtb,  hto  Bee  anaHcima,  KOTopBie  MO>KeT 
npiiHHMaTB  (]iynKHHsi  npuro/inocTH  Ka>K/ioro  peaKTHBHoro  areHTa,  ne5KaT  b  npocTpaHCTBe  noncKa 
Been  nonyjiaHHH  peaKTHBHBix  areHTOB.  KonneKTHBHoe  none/ienne  peaKTHBHBix  areHTOB,  hx  B3aHMO- 
.tchctbhc  /ipyr  c  /ipyroM  nocpc/icTBOM  3aKOHOB  3bojik>hhh  (cKpemiiBaHne  h  Myra  mm)  h  napanneiiB- 
Hoe  pa3BHTiie  (BocnpoiriBe/ieime  nony/inm-m)  iiobbojttiot  onTHMioiipoBaTB  hx  (|iynKHHH  ripuro/uio- 
CTH  H  KaK  CJIC/ICTBHC  OnTHMH3HpOBaTB  nOBC.TCimC  KOTHHTHBHBIX  areHTOB  HCXO/IHOH  MAC. 

SBomoHHOHHaa  CTpaTcniT  peanH3yeTca  KaK  noKa3aHO  Ha  pucyHKe  1 .  Ejiokh  rcncpamin  nepBoro 
noKoneHim,  CKpemiiBaniHi  (ncnonB3yeTCfl  o/uiotohchiibih  KpocciiHroBep)  h  Myra  inm  peanH3yiOT 
onepaTopBi  npocToro  noncKOBoro  rcncTii'iccKoro  anropiiTMa  [1],  IlosTOMy  .Ta.Tcc  paccMOTpiiM  pea- 
nH3an,Hio  jihihb  6noKa  Bocnpoi-nBC/ieniiH  nonymmun. 
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2  Ejiok  BOcnpoH3Be/jeHHH  iioiiyjiHiiiiu 

PeajiH3yeT  Bocnpoi-nBC/ieime  ocoocii  h  (JiopMupoBannc  hoboii  nonymmiiH.  JJflu  Ka>Moii  oco6h  b 
nociic/iyioiuyio  nonymmmo  OTOnpacTCJi  o/ihii  ayimnii  noTOMOK  (c  nan6oJiBineii  Oil).  TeM  caMBiM, 

npoflon>Kaa  «3BOJiiomioimyio  jihhhio»  /uumoii  oco- 
6h.  Oco6b  po/mTCJiB  npn  stom  nornoacT.  TaKHM 
o6pa30M,  hhcjio  ocoocii  b  nocacAyiomcii  nonyna- 
hhh  paBHo  HHcny  oco6eii  b  npc/iBi/iymcii  nonyna- 
hiih  h  HCH3MCHHO  npn  ncpcxo/;c  nonymmim  OT 
noKoneHiui  k  noKonemiio.  Bocnpoi-nBC/icimc  ocy- 
mecTBnaeTca  cneAyroimiM  o6pa30M: 

Coa/mcTca  HOBaa  nonymmim  oco6eii,  KOTopas 

Oy/ICT  COCTOflTb  H3  nOTOMKOB  OCOOCH  TCKyiUCl'i  no- 
nyjmpm.  ITpuHCM  b  HOByio  nonymmmo  OT6npaeT- 
cji  no  o/inoMy  noTOMKy  ot  Ka>K,Toii  oco6h  TeKymeii 
nonyrnmnn.  HoMep  rioKoacnna  N  mm  hoboh  nony- 
mmiffl  y B C JT H lI H B a CTC fl  Ha  e/lHHHUy  no  CpaBHCHHK)  c 
HOMepoM  noKoneHiM  TeKymeii  nonyrnmnn. 

•  BBionpacTCJi  oiicpcpnaa  oco6b  b  TeKymeii  no- 
nymmun  c  HOMepoM  i.  IlapaMeTp  i  npcncTaB- 
naeT  co6oii  mane  mm  cneTHHKa  H3Mcmnomero- 
c a  b  npc/iciiax  ot  1  710  nncna  oco6eii  b  nony- 
jiamm.  TaKHM  o6pa30M,  nepe6npaioTC5i  no 
o'icpc/m  Bee  oco6h  b  nonyrnmnn. 

•  Ecjih  Oco6b  i  HMeeT  Tpn  noTOMKa  to  Bbi6npa- 
ctcm  Jiymnnii  (c  MaKCHMajiBHoii  Oil)  noTOMOK. 
Ecuh  *e  oco6b  HMeeT  o.rnoro  noTOMKa,  to  oh 
h  HBnaeTca  jiymmiM  noTOMKOM  i  -oii  oco6n. 

•  IIotomok  i  pooaBaacTca  b  no  By  10  nonymmino 
noA  HOMepoM  i,  TeM  caMBiM,  nponoavKaa  <obo- 
mon,noHHyio  jihhhio»  i- oii  oco6n. 

•  ripoBcpacTca  ycnoBne  OKOimamm  6noKa  boc- 
npoH3BC,Tcnna  nonymum h.  Ecuh  HOBaa  nony- 
mmna  nonHOCTbio  ajiopMupoBana,  to  CTapaa 

PucyHOK  1  -  CxeMa  a^ropHTMa  aBOfflOPHH.  nonyjwipw  yAaJMCTCil.  nPH  3TOM  «HOTH6aiOT» 

CTapbie  oco6n. 

3  HCKyCCTBGHHOii  /KII3IIII 

IIoKa^KeM  pa6oTy  mo/iciih  «HcKyccTBeHHoii  5kh3hh»  Ha  TecTOBbix  3a^anax. 
ricpBaji  H3  3a^an  3aKJiKmaeTca  b  cneAyromeM: 

Mmcctch  .THCKpcTiioe  (c  inaroM  2-8)  .rnyMcpnoc  npocTpaHCTBo  c  H3MeHeHneM  Koop.mnaT  ot  0 
AO  1.  B  npocTpaHCTBe  hmcctch  25  ToncK-orn  HMyMOB  (ana  Ka>K,Toii  oco6n-areHTa)  paBHoyAaaeHHbix 
Apyr  ot  /ipyra.  B  .laimoM  npocTpaHCTBe  «>KHByT»  25  oco6eii-areHTOB  h  Ka/K.iaa  oco6b-areHT  HMeeT 
CBoii  onTHMyM,  k  KOTopoMy  CTpcMHTCfl  b  pe3ynbTaTe  pa3BHTna  nonymmim.  Bn3yajibHO  npocTpaHCT- 
bo  noncKa  noKa3aHO  Ha  pncyHKe  2. 

J\nn  cpaBiicnna.  3Ta  5Ke  3AAana  peinaeTca  TaioKe  mcto/iom  cnynanHoro  nepe6opa,  b  kotopom: 
KOJinnecTBO  rcnepaimii  CJiynaimbix  oco6eii-areHTOB  Ha  Ka*AOM  noKonemiH  paBHo  micny  areHTOB 
nOTOMKOB  B  MOACJIH  "  He  KyCCTBC  1 1 II 3H  )KH3Hb".  CACJiailO  3TO  RJlfL  TOTO,  'ITOOBI  ypaBHUTb  BblHHCJIH- 
TenbHbie  pecypcbi,  3 a Tp a ii h b a e m b  1  c  b  KaacAOii  H3  moacjich,  hto  iicooxo/ihmo  nnn  cpaBHeHiia  pe3ynb- 
TaTOB. 
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CpaBHHTentHBie  xapaKTepucTHKH  paiBHTHH  rionyjiHUHH  pjw  odchx  mo/ichch  Ha  5,  20,  50  h  100 
noKOnemrax  ripuBe/iciiBi  Ha  rpatjuncax.  3/iccb  cpaBiiHBaioTca  m a  k  c  h  vt  a jt  b  ii  b  i  c  iiraMcnim  On  (pncy- 
hok  3)  h  cpe/uiHC  iiiaMcnim  cpn  (pncyHOK  4). 


PucyHOK  2  -  IlpocTpaHCTBO  noHCKa. 


1  3  5  7  9  15  30  100 


HoMep  noKoneHMH 


-♦ —  M)K 

cn 


PncyHOK  3  -  PbMeHeHHe  MaKCHMajibHbix  3HaneHHH  Oil. 
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— ♦ —  M)K 

cn 


PucyHOK  4  -  H3MeHeHHe  cpeaHHX  3ira>ieiiHH  <t>n. 


H3  rpacfiHKOB  bh/iiio,  hto  Moaent  HcKyccTBeHHOH  )KH3HH  6onee  Mc/iaeimo  bbixo.iht  Ha  ycTaHO- 
BHBmeeca  (JiyiiKHHOimpoBaimc,  ho  npn  stom  oOecncHHBacT  aynmee  pemeHHe,  hcm  cnynaHHBiH  no- 
HCK.  C-BC/lOBaTCJTMIO,  MO'/KIIO  TOBOpHTb  O  nepCneKTHBHOCTH  paBBHTHJI  JiaHHOrO  HanpaBJieHHJI  aim 
pemeHHsi  oaiiomrmbix  aa/ian  rioriynniiHeii  HHTenjieKTyajibHbix  aremoB. 

Bo  BTopofl  aa/ianc  areHTbi  b  nonyjiHHHH  npraia/pieacaT  k  oaiioii  H3  nerapex  rpynn  (oTJiHHaioTca 
UBCtom.  3ajs,ma  areHTOB  KaisyiOH  rpynnbi  -  nail  an  Ha  nnoinaaii  HenpaBHJibHoro  HCTbipexyronbiiHKa 
tohkh,  paBHoyaajieHHbie  ot  BepuiHH,  hmoiohihx  HBeT,  otjihhhbih  ot  nBCTa  areHTOB  rpynnbi.  To  ecTb 
KaiKaaa  rpynna  pernaeT  cboio  co6cTBeHHyio  3aaany,  ho  npn  stom  oOMeHHBaeTca  rciicTH'iecKUM  Ma- 
TepnajioM  c  apyniMH  rpynnaMH.  Ha  pucyiiKC  5  ripiiBe/iciio  pacnoJioiKeHHe  20  areHTOB  (no  ronb  areH¬ 
TOB  pa3JiHHHBrx  hbctob)  b  nepBOM  noKOJieHiin  nonyronimi.  Ha  pncyHKax  6  h  7,  eooTBeTCTBeHHO  npn- 
BeAeHbill  h  41  noKoneHiM  b  sbojiioiihh  iionyajuiHH. 

Ha  pncyHKax  npiiBe/iciibi  Taioxe  rpacjiHKii  h3mciiciihh  ({lynKiiHH  npHroaiiocTH  (\iaKCM\iaabiioc 
HiaHcime,  MHHHMaJiBHoe  h  cpeaiicc)  ansi  KavK/ioii  H3  rpynn  areHTOB.  H3  peiyabTaTOB  bh.tiio,  hto 
areHTbi  HOCTaTO'iiio  obicTpo  naxo/WT  penicillin  6nH3KHe  k  omnMaabiibiM. 

3aKJiiOHeHHe 

ripHBcncimbic  pc3yabTaTbi  rioBBoanioT  c/icnari,  BbiBoa  o  nepeneKTHBHOCTH  n  c  r  i  on  b  3  o  b  a  1 1 11  n  mo- 
Aenen  HCKyCCTBeHHOH  5KH3HH  JlJm  penicillin  OnTHMH3aiIHOIIIIbIX  3a/|aH. 

Mo^enH  HcKyccTBeHHOH  >kh3hh  HMeioT  eacnyioniHC  ocoociiiiocth: 

1)  Oco6h  (areHTbi)  b  nonyaniimi  He3aBHCHMbi  -  Kanc/ian  H3  hhx  HMeeT  cboh  onTHMyM  h  pernaeT 
cboio  onTHMH3aii,HOHHyK)  aa/iany. 

2)  B  iipoucccc  3Boaiounn  Hac  HHTepecyioT  Bee  oco6h  iioriynniimi.  b  otjihhhh  ot  cnynacB,  Kor.ua  b 
HTore  mncTcn  hhiub  o/ina  HaHJiynniaa  oco6b,  KOTopan  h  ecTb  peiueHHe  c/ihiictbciiiioh  Ba/ia'in. 

3)  OnTHMyM  aim  oco6h  (rpynnbi  ocoocii)  MO>KeT  \1c11nTbcn  b  ripoucccc  SBoaioiimi.  /JnHaMHHecKoe 
H3MeHeHne  onmMyMOB  noiBonncT  Mo/icmipoBaTb  bob/icmctbuc  BHeniHeii  cpcaia  Ha  iBomonmo 
nonyaniinn. 
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PncyHOK  5  -  IlepBoe  noKOJieHHe  nonyjraijHH. 


•  ■  •  P  #  -  -  «.  - 


Raedy 


PacyHOK  6  -  OquHHaqqaToe  noKOJieHHe  nonyjiaquu. 


PiicyHOK  7  -  CopoK  nepBoe  noKOJieHiie  qoqyjiflqqq. 

CnHCOK  jiHTepaTypbi 
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M.:  (5H3MATJIHT,  2003. 

[2]  TapacoB  B.B.  Ot  MqoroareqTqbix  cqcTeM  k  qqTeiraeKTyajibqbiM  opraqM3aqMaM:  <j)HJioco(i>HJi,  qcqxojiorqa, 
qqiJiopMaTMKa.  -  M.:  SqqTopqaji  YPCC,  2002. 

[3]  PeqBKO  BT.  SBOjqoqqoqqaa  KqOepqeTMKa.  -  M.:  HayKa,  2001. 
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Abstract 

Now  competition  between  the  manufacturers  of  educational  services  considerably  grows.  The  or¬ 
ganization  of  engineering  education  undergoes  significant  changes,  with  the  purpose  of  the  adap¬ 
tation  of  high  schools  to  new  conditions  of  the  market.  The  change  of  the  purposes  of  education  is 
necessary,  in  which  on  the  foreground  the  task  of  development  of  the  person  with  the  help  of  in¬ 
dividual  training  leaves.  One  of  ways  of  achievement  of  such  purposes  is  the  organization  of  re¬ 
mote  education,  creation  of  virtual  faculties,  laboratories,  universities.  Among  problems,  arising 
at  it,  there  is  an  important  problem  connected  to  an  estimation  of  knowledge  of  testing,  trained  on 
the  basis  of  computer  systems.  The  importance  of  correct  organization  of  testing  of  knowledge 
trained  with  the  purpose  of  their  estimation  considerably  grows  in  remote  education,  when  the 
teacher  and  tested  are  far  apart.  The  now  in  use  circuits  of  testing  have  many  lacks.  Among  them 
it  is  possible  to  note  absence  of  a  feedback  between  results  of  testing  and  developers  of  the  tests, 
static  character  of  models  (for  example,  Rasch’s  model,  Birmbaum’s  model,  etc.),  on  which  the 
processing  of  results,  absence  of  the  account  of  change  of  a  level  of  knowledge  in  time  is  carried 
out  and  during  testing,  impossibility  of  forecasting  of  results  and  others.  Use  of  simulation  as  a 
means  for  planning  process  of  testing  and  account  of  dynamics  in  its  realization  removing  a  part 
from  the  specified  problems,  is  considered  below. 

BBe/jeHHe 

B  nacToamcc  Bpeivut  3naunTCJTbno  B03pacTaeT  KoiiKypcnima  vie>K/iy  npotn bo/i htc na  m h  o6pa30- 
BaTCJibiibix  ycnyr.  Opran  tram-ia  HHSceHepHoro  o6pa30Baima  npeTepneBaeT  3iiaMHTcabiibic  H3MeHe- 
hhh.  Hcooxo/ihmo  H3MeHeHHe  hctich  o6pa30Bami5i,  b  KOTopbix  Ha  nepBbra  nnaH  Bbixo/iHT  aa/taua  pa3- 
BHTH5I  JIHHHOCTH  C  IIOMOIUblO  HHXIHBH/iyajIbHOrO  ODyMCIlHJl  [1],  O/IIIHM  H3  nyTeH  /tCCTH'/KCHHI-l  TaKHX 
penen  hbjihctch  opraimiaiiHa  .THCTaniiiioimoro  oopatOBaima.  coa/taiiHC  BHpTyanbHbix  Katjic.ip,  na6o- 
paTopHH,  yHHBepcHTeTOB  [2].  Cpe/iM  B03HHKaromHX  npn  3tom  npo6neM  B03HHKaeT  Bavicnaa  npo6ne- 
Ma,  CBataimaa  c  ouciikoh  3HaHHH  ooyuacMbix  Ha  ocHOBe  KovinbioTcpiibix  chctcm  TCCTiipoBanna. 
3naUHMOCTb  npaBHJIBHOH  OprailH3aHHH  K0HTp0JI3  3HaHHH  OOyUaCMbIX  C  UCJIbK)  HX  OUCIIKH  3HaHH- 
TeJibHO  B03pacTaeT  b  /iMCTaniiHoimoM  o6pa30BaHHH,  Kor.ua  npeno^aBaTenb  h  TecTHpyeMbie  naxo/WT- 
c a  aaneKo  /ipyr  ot  /ipyra.  Idcnoabsycvibic  b  nacToamcc  Bpevia  cxcvibi  TccTHpoBaima  hmoiot  /locTa- 
TOHHO  MHOrO  IlC/lOCTaTKOB.  CpC/lM  HHX  M05KHO  OTMOTHTB  OTCyTCTBHO  oOpaTHOH  CBH3H  MCVK/iy  pe- 
3ynbTaTaMH  TccTHpoBaima  h  paapaocTUHKaviM  toctob,  CTaTii'inocTb  mozicjtch  (HanpHMep,  mozicjih 
Parna,  Blip noay via  h  zip.),  Ha  KOTopbix  ocymecTBJiaeTca  o6pa6oTKa  pcsyabTaTOB,  oTcyTCTBHe  yucTa 
H3MeHeHHa  ypOBIia  3HaHHH  BO  BpeMeHH  H  B  ripoucccc  TCCTltpOBailMH.  HeB03MO)KHOCTb  nporH03Hpo- 
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Bamifl  pe3yjn>TaT0B  h  pan  npyrax.  Hcnonb30BaHne  iTMiTTannoimoro  MOXiemipoBaHHa  CHHMaeT  nacTB 
H3  yKa3aHHBix  npo6neM. 

Pa6oTa  BbinonHeHa  npii  'iacTH'inoii  riop,icp>KKC  Pocchhckoto  (|)on,pa  ([lyn/iaMenTajibiibix  uccne- 
AOBaHHH  (rpaHTBi  02-01-00784,  02-01-81015). 

1  AaanTHBHoe  TecrapoBaHHe 

Cpc.iH  Ba>KHBix  HHTepaKTHBHBix  (jjyHKpHH  nporpaMMHoro  oDccncicniii-i  .iHCTannHoimoro  o6pa- 
iOBaiinji  n  BiipTyajiBHBix  Kac[)c,ip  oco6oe  MecTO  3aHHMai0T  cpe.TCTBa  ooccneniTBaiomiTC  npoBepeimc 
npenopaBaTC-BCM  TCCTiTpoBaima  3HaHHH  6e3  1 1  c  n  oc  p  cnc  t  b  c  i  m  o  ro  BianMO/iciicTBiTH  c  ooynacMBiMH 
[3-5].  11  n t c jtjt c k t y a jt b n a h  ooy'iaroman  cHCTeMa  po.TA'iia  oona.TaTB  botmovkiioctbio  myooKoro  aHajin- 
3a  otbotob  ooynacMoro  rip  it  TCCTiTpoBaimn  iiiaiiHii  h  botmovkiioctb  iio.iroTOBKiT  TecTOB. 
C  3TOH  HC-BBIO  B  ee  COCTaB  BKJTIOHaCTCfl  riOPCITCTCMTl  TCCTITpOBaillTH  3HaHHH. 

A.ianTHBiioc  TecrapoBaHHe  -  3to  ihhpokhh  KJiacc  mcto/thk  TCCTiTpoBaimn.  n p  c.ny  c m aT  p  it  b  a  i  o  - 
mux  H3MeHeHne  1 1 oc.ir cpo b aT cjibhocth  npc.TBHBJicniTH  3a,naHHH  b  caMOM  npopecce  TCCTiTpoBaiiiTH  c 
V'ictom  otbgtob  HcnbrryeMoro  Ha  yace  npc.TBHBJicimBic  ianaima.  B  y3KOM  CMbicne  k  AT  oobihiio  ot- 
HocaT  oco6bie  anropHTMbi  ripc.3T)HB.TCiin>[  Ba/raimil.  nocTpoeHHbie  aaa  nyHKTOB  TecTa,  npc.TBapii- 
TenbHo  oTo6paHHbix  c  homoiubio  cooTBeTCTBytomux  Mo.nc.rrcH  h  mcto.tob  aHanH3a  nyHKTOB  h  /rpyriTx 
riponc.Typ,  ocHOBaHHBix  Ha  it c it x o mct p it 'i cc ko it  Teopun  ja/iaitiTC-OTBCT  (Item  Response  Theory).  Ilpn 
TaKOM  OOy'ICIlITIT  B  IipOUCCCC  npOXO>K,TCIIIT5T  TecTa  (HJIH  Ha6opa  TecTOB )  CTpOITTCH  MO/TCJTB  OOy'iaCMO- 
ro,  KOTopaa  Hcnojn>3yeTca  ami  rciicpaniTiT  hjih  Bbi6opa  noc.rrc,TyioiniTX  ’japan  nit  TecTHpoBanna  b  3a- 
bhchmocth  ot  ypoBHa  ooynacMoro.  B  KOMnneKCHBix  cucTeMax  nonyneHHaa  Mopeiib  TaioKe  MoiaceT 
iTcrio.riBBOBaTBcn  b  npoucccc  o6yneHHs. 

B  Ka'iccTBC  cpcpcTBa  ami  njiaHiipoBaHiin  npoiiccca  TecTHpoBanna  h  yicTa  ([jaKTopa  BpeMeHH  b 
ero  npoBcpcimiT  npeanaraeTca  Hcnonb30BaTi>  HMHTamioHHoe  MopemipoBaHHe.  T.e.  nopcncTCMa  Tec- 
TupoBaHiin  ,T0.rr>Kna  copcp’/KaTB  Moaenb  huh  p aa  mopcjtch,  HMUTupyomux  npouccc  TecTHpoBanna. 
Hx  Hcnoiib30BaHHe  no3BonHT  ynecTb  p aa  (jiaKTopoB,  TaKHX  KaK  Bp c via  panama  japanna  h  BpcMa, 
OTBeAeHHoe  Ha  TecT,  yroMpaeMOCTb  TccTiTpycMoro,  H3MeHeHne  yporiim  ero  3H3hhh  h  T.n.  IIpn  stom 
ITOTIBjITICTCH  B03MO/KIIOCTB  OnTHMH3aU,HH  TCCTOBOTO  33.331  IHH  -  Bbl6opa  KOUHHeCTBa  ’japaiTHH  H  Bpe¬ 
MeHH,  OTBepeHHoro  Ha  hx  BBino.rriTCiiiTC,  BBioopa  cTpaTernn  BBino-rrirciinyi  TecTa,  h  ppyrax  ’japan  CBa- 
3aHHbix  c  miaiiiTpoBaiiiTCM  ripouccca  TecTnpoBanna.  B  KanecTBe  BapBirpycMBix  (jiaKTopoB  MoryT  bbi- 
crynaTB:  pnanajon  ypoBiicil  3HaHHil  TccriTpycMBix,  pnanajon  TpypnocTcit  33,3311  hit.  cTeneHb  coot- 
BCTCTBITjl  3THX  3ITana30IT0B,  BpCMTI  T  C  CT  IT  pO  B  a  1 1  IT  TI ,  HHCHO  BOnpOCOB  (  japailHH)  B  TeCTe. 
B  KavccTBC  Bxo.TiiBix  ,3a [ I [ I bix  poppchbi  it c n 03 b 30 b aT tea  japanna,  OTJUTnaioinncca  hhchom  h  ypoBHeM 
TpypHocra  'japan,  miiovkcctbo  TecTupyeMbix  HMeiomux  pa33HHHbiH  ypoBeHb  r  1 03 roTO b.t c  1 1 1 1  oct it . 
paniiBic  06  H3MeHeHHH  CTeneHH  vtom.it 3 cmoct it  TecrapyeMoro  b  npoucccc  ero  BBirioimeniTa  h  3p.  Ha 
b bix 03c  rio.rry'iacM  HHc[)opMau,HK)  o  pe3ynbTaTax  TCCTHpoBanna. 

OneBiipHO,  hto  b  npoucccc  TecTnpoBanna  y  TecrapyeMoro  nponcxopiTT  n oc.rr c.to BaTc.rr b hoc  no- 
BbimeHHe  yporma  noniTManna.  noaTOMy  apanTHBiiaa  nopcncTCMa  TecTnpoBanna  3H3hhh,  pomKHa 
3HHaMHHeCKH  OTC.rrC/K'ITBaTB  H3MeHeHHe  COCTOTIIIITTI  TeCTUpyeMOTO  H  3KTHBHO  IT3MCIITITB  CHO>KHOCTi> 
TecTa  B  33BHCHMOCTH  OT  TCKyHICTO  COCTOTIIIITTI  TCCTITpVCMOrO. 

2  MaTeMaraHecKHe  MO^ejin  TeopHH  TecTOB 

PaCCMOTpilM  p?I3  M03C-IICH  TeopHH  TeCTOB  C  HCJTBTO  BBIJIBnCIlITTI  XapaKTepHCTHK  TeCTOB  H  TeCTH- 
pyeMtix,  KOToptie  aojdkhbi  6bitb  ynTciiBi  h  b  iTMiTTannoiniBix  mohchtix. 

noA  coBpeMeHHOH  t copn c il  TecTOB  noiiiTMacTCJi  TeopHH.  npc.TiiaiiiaiiciiiiaTi  ami  one 1 1  kit  .rraTciiT- 
hbix  napaMeTpoB  N  TCCTnpycMBix  0: ,  (i  =  1,2,...,  n),  h  napaMeTpoB  BapanniT  TecTa 
J3 j,{j  =  1,2,. ..,M)  ITOCpe.TCTBOM  TipiTMCIICIlITa  M  a  T  C  M  a  T  IT  K  O  -  CT  a  T  IT  C  T  IT  ’I  C  C  KIT  X  M03C-IICH  H3MepeHH)I. 
OHa  no3BonaeT  nonynuTB  ycTOHHHBbie  h  oobcktitbiibic  ou,eHKH  napaMeTpoB,  xapaKTepH3yioiHHX 


131 


ypoBeHb  rio/iroTOBKH  TecrapyeMbix  h  TpyanocTH  3aaamiH,  a  Taxace  i+iMcpaxb  sth  napaMCTpbi  b  o,t- 
HOH  H  TOH  5Ke  IHXane,  HMeiOmeH  CBOHCTBa  HHTepBajIBHOH.  3tO  aOnaCHO  ODCCnCIHTh  B03MTOKH0CTB 
npe/iCKasani-isi  BcpoaxnocTH  npaBimbHoro  Bbinonncima  TecTa  mo6biM  TCCTupyeMbiM  b  Bbi6opKe  no 
npeataBnefflia  TecTa  rpynne  TecTupycMbix.  Ilo  hx  OTBeTaM  Ha  xaaanna  TecTa  iicodxo.xhmo  ouciihtb 
3HaneHHH  naTeHTHBix  napaMeipoB  0i  h  /?  ■  [6], 

T.  Pam  ana  ycTanoBneniia  cooTHomemia  Meacay  naieHTHbiMH  napaMeTpaMH  0l  h  pj  bbgji  b 


paccMOTpeHiie  hx  pa3HOCTb.  Toraa  BenumiHa  ](),  ~  P j\  ~  bxo  paccToaimc  ot  ypoBHa  iio/ixotobkh 
TecTHpyeMoro  ot  3  ana  nmi  c  xpypnocTBio  p  ■ .  O  n  n  o  n  a  p  a  m  e  Tp  h  n  e  c  k  a  a  Moaenb  Pama  no3BonaeT  on- 
pencnuTb  Bcpoaix  ioctii Bic  (|)\xiki[hh  pacnpcneneniia  jiaTOHTHBix  napaMeTpoB: 


Pj{0)  = 


1 


1  +  e 


-1.7  \e-p. 


PiiP)  = 


l  +  e-Wb-P)’ 


rnc  0  h  P  -  He3aBHCHMBie  nepeMeHHtie  ana  nepBoil  h  BTopoft  norncTi-mcckOH  (jjymcpHH. 


A.  EepH6ayM  BBen  b  Moaenb  napaMeTp  a,  ana  xapaKTepucTHKH  nH^epeHmipyiomeH  cnoco6- 
hocth  3aaaHH a  npn  paxnmnrbix  H3MeHeHnax  jua'icniiii  0  h  napaMeip  a,  KaK  Mepy  CTpyxTypupo- 
BaHHOCTH  3H3HHH  TecTHpyeMoro.  A  b  y  x  n  a  p  a  m  e  Tp  1 1 1 1  e  c  k  a  a  MoacnB  EepH6ayMa  HMeeT  BHa: 


p\e)= 


1 


1  +  e 


-fij) 


r,(p)= 


1 


1  +  e 


-1, la^Oi-p) 


Eonee  cnoacHOH  aBnaeTca  xp  c  x  n  a  p  a  m  exp  h  'i  c  c  k  a  a  Moaent  EepH6ayMa,  rae  TpcTnii  napaMeip  c • 
xapaKTepH3yeT  BepoaTHOCTb  n  pa  bhii  micro  oTBeia  Ha  3aaaHHe  j  b  tom  cny'iac,  ecnn  stot  otbct  yra- 


aaH: 

Pj  k  =  Mj  }=  cx  + 11  -  c; ): - -1 

1  +  e  A  J> 
rae 

f  1,  ecnn  otbct  i  -  ro  TTecTHpyeoro  Ha  j  -  oe  3aaaHHe  BcpiiBiil; 

xa  =  < 

1 0,ccnH  otbct  i  -  ro  TTecTHpyeoro  Ha  j  -  oe3aaaHHeHeBepHi>iH. 

IlpHBeaeHHbie  vioacnn  no  cboch  cyra  aBnaioTca  CTaTH necxH m h ,  to  cctb  hx  napaMCTpbi  nocTO- 
aHHbi  bo  BpeMeHH.  OneBnaHo,  hto  npn  nucTanniionnoM  TecTiipoBaHHii,  xoraa  ripouccc  TecTiipoBa- 
Hua  aBnaeTca  aocTaTO'ino  npoxavkcnnbiM.  oonbiiirmcTBO  napaMeTpoB  nenoBexa,  npoxoaamero  Tec- 
TupoBaHHe,  H3MeHaeTca.  IlosTOMy  neooxonriMO  hmctb  bobmovkiioctb  no  tckvihhm  pexyubTaTaM  Tec¬ 
Ta  npoBoaHTt  KoppeKHHio  ero  3aaaHHH,  to  ecTb  ocymecTBnaTb  o6paTHyio  CBa3b  Meacay  npenoaaBa- 
TeneM  ( HiiTcnncKTyanbiroH  coyiaiomcil  chctcmoh)  h  Tecmpy cmbimh . 

KpoMe  yKa3aHHoro  HeaocTaTxa,  npHBeaeHHbie  Moaenn  He  y+HTbiBaioTca  paa  napaMeTpoB  Tec¬ 
THpyeMoro,  KOTopbie  BnnaioT  Ha  peiynbTaT  HcnbrraHHH.  CpeaH  nocncam+x  MoacHO  ykaxaTb:  6a30Byio 
HH(J)opMau,Hio  o  TecmpyeMOM,  xapaKTepH3yiomyK)  ero  rm  n  ri  b  ri  n  y  an  b  n  o  c  t  b  (ima,  non,  xapaxiep, 
B03pacT,  cnocoonocTH);  coimanbiibili  (JiakTop  (ropoacxon,  aepeBeHcxim,  H3  ooraTori  ceMBH,  H3  6ea- 
HOH  ceMBH,  H3  MHOroaOTHOH  CeMBIl);  CTOpOHBI  aCH3HIl  (poaHTenH  C  BBICmHM  06pa30BaHHeM,  poaHTe- 
nn  paoo'iixc,  pcnmenix  anKoronHKH);  BHa  aocyra  (cnopT,  kovmbioTcpbb  rynaHKH,  yneGniiku);  cnoco6 
noaroTOBKH  (3aoHHBie  mKon+i,  aononHHTenBHBie  xypcbi,  caMonoaroTOBKa,  peneTHTop);  3aopoBBe 
(xpenxoe,  cpeaHee,  cnaooe)  h  Miionxc  apynxe. 


3  HMHTauHOHHaH  Moaenb  npouecca  TccTiipoBainia 

PaccMOTpHM  oaHy  H3  HMHTapnoHHbix  Moaenen,  xoTopaa  MO/XCT  6bitb  ncnonb30BaHa  npn  Tec- 
THpoBaHHH.  Moaenb  pa3pa6aTbiBaeica  b  cpeae  P/1,0,  xorapaa  aBnaeTca  ymiBepcanbHOH  cpeaon  mo- 
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JjeJIHpOBaHHfl,  OCHOBaHHOH  Ha  (J)0pMaJIH30BaHH0M  OnncaHHH  3HaHHH  O  npe^MeTHOH  oGnaCTH  [7].  3th 
3HaHHfl  onncbiBaioT  pecypcbi  (no#  kotopbimh  MoryT  noHHMaTbca  jiio6bie  3JieMeHTbi  Mo^ejinpyeMbix 
CHCTeMBi  hjih  npoijecca)  h  Te  npaBHJia,  no  kotopbim  oth  pecypcbi  B3aHMo^eHCTByioT  Me>K£y  co6oh 
bo  BpeMeHH  h  npocTpaHCTBe. 

Cpe^H  ochobhbix  ranoB  (icjiaccoB)  pecypcoB  Mo^ejra  6yzjeM  paccMaTpHBaTb  3ajxami%,  yneHHKOB 
h  OTanti  TecTHpoBaHHfl.  TecT,  npe^'bflBjnieMbiH  yneHHKaM,  BKJHonaeT  p hr  3a,naHHH. 

$Resource_type  3a^aHHa  :  permanent 
$Parameters 

6ajni  :  real  =  0.0  {npoBepica  enoacHOCTH-nerKOCTH  3ap,amifi} 

cocTOHHHe  :  (HeBbinojiHeHo,  BtmojiHeHo,  BtmojiHaeTca,  pe^aKrapyeTca)  =  HeBbinojiHeHo 

cnoacHOCTb  :  integer  =  0 

BpeMa  BbinojiHeHHa  :  real  =  0.0 
BbinojiHHJiH_3a,n;aHHe  :  integer  =  0 

$End 

IlapaMeTp  6ajui  co^ep^cHT  HH^opMattmo  o  tom,  ckojibko  yneHHKOB  ycneuiHO  cnpaBHJiocb  c 
jjaHHBiM  3a^aHHeM.  napaMeTp  cocmomue  HjjeHTHcjiHLtHpyeT,  hto  b  .zjaHHbm  momcht  nponcxo^HT  c 
3a,zjaHHeM;  H3HanajibHO  Bee  3ajxaim%  He  BbinojiHeHbi.  napaMeTp  cnoDtcnocmb  noKa3BiBaeT  Teicymyio 
cno^cHOCTb  3a^aHHa.  IlapaMeTp  epeMH_6binojmeHUH  coztep^KHT  3HaneHHe  BpeMeHH,  KOTopoe  TpaTHTca 
Ha  pemeHHe  ^aHHoro  3a,zjamnL  IlapaMeTp  6binojimmu_3adaHue  noica3biBaeT  ckojibko  yneHHKOB  y)Ke 
pemajiH  oto  3a^aHHe. 

$Resource_type  Y hchhkh  :  permanent 
$Parameters 

cocToaHHe  :  (HOBHHOK,o6ynHJica,  pemaeT  TecT,  cBoOoaeH,  BbinojiHHJi  Becb  TecT,  o6ynaeTca, 

BbinOJIHHJll,  BbinOJIHHJl2,  BbinOJIHHJl3,  BbinOJIHHJl4,  BbinOJIHHJl5, 

BbinOJIHHJl6,  BbinOJIHHJl7,  BbinOJIHHJl8,  BbinOJIHHJl9,  BbinOJIHHJllO, 

BbinOJIHHJll  1,  BbinOJIHHJll  2,  BbinOJIHHJll3,  BbinOJIHHJll  4,  BbinOJIHHJll 5)  =  HOBHHOK 
cou;HajibHbiH_(|)aKTop  :  (ropo^cKOH,  aepeBeHCKHH,  H3_6oraTOH_ceMbH,  H3_6e,n;HOH_ceMbH,  H3_MHoro/j;eTHOH_ceMbH) 
CTopoHbi_5KH3HH  i  (poflHTejiH_c_BO,  ponHTejinpaOonHe,  pO/IHTeJIH_aJIKOrOJIHKH) 
bha  Aocyra  :  (cnopT,  KOMnbioTepbi,  ryjiaHKH,  nHBO,  yneOHHKH) 

cnocoO  no^roTOBKH  :  (3aoHHbie_niKOJibi,  aonojiHHTejibHbieicypcbi,  caMonoaroTOBica,  peneTHTop) 

3AopoBbe  :  (Kpemcoe,  cpe^Hee,  cjiaOoe) 

cyMMapHbiH_6ajui  :  integer  =  0 
BepojiTHocTb_pemeHH5i  :  real  =  0.0 
nonyHHJi  :  integer  =  0 

$End 

IlapaMeTp  cocmonnue  noKa3biBaeT  Ha  KaKOH  CTa^HH  Haxo^HTCfl  yneHHK,  H3HanajibHO  Bee  yne- 
hhkh  noMenaiOTca  KaK  hobhhkh,  Bnoejie^CTBHH  otot  napaMeTp  HHr^e  He  Hcnojib3yeTCB:,  oh  Heo6xo- 
OTM  hto6bi  onpejtejiHTb  H3HaHajibHbiH  ypoBeHb  no^roTOBKH  TecrapyeMbix.  IlapaMeTpbi  coijuajib- 
HbiujftaKmop ,  cmopoHbi_jfcu3HU,  eud_docyaa,  cnoco6_nodaomoeKu ,  3dopoebe  xapaKTepH3yiOT  Ka>K- 
roto  OT^ejibHoro  yneHHKa;  hcxozui  H3  othx  ^aHHbix  npoH3BO^HTCB:  no^cneT  nepBOHanajibHbix  3Ha- 
hhh  TecTHpyeMbix.  IlapaMeTp  cyMMapHbiu_6ajui  noKa3biBaeT  KOJinnecTBO  6ajuiOB,  Ha6paHHbix  yne- 
hhkom  3a  BpeMfl  BbinojiHeHHH  TecTa.  IlapaMeTp  eepownnocmb _peiueHun  noKa3biBaeT  H3HaHajibHbiH 
ypoBeHb  3HaHHH  yneHHKOB,  a  b  nocjieacTBHH  nocjie  o6yneHHa  h  hx  Texymne  3Hamni.  napaMeTp  no- 
jiynuji  HcnojiB3yeTC$i  bo  Bpem  Mo^ejinpoBaHH^  h  noKa3biBaeT  hto  nojiynHJi  (0  hjih  1)  yneHHK  3a  koh- 
KpeTHoe  3a^aHHe. 

$Resource_type  3Tan  :  permanent 
$Parameters 

KojiHHecTBo_BbinojiHeHHbix_TecTOB  :  integer  =  0 
cpeAHMH_6ajiJi_3a_TecTbi  :  real  =  0.0 

3aaaHHH_OTpeAaKTHpoBaHO_JierKHX  :  integer  =  0 
3aflaHHH_0Tpe£aKTHp0BaH0_cji05KHbix  :  integer  =  0 
HHCJio_yHeHHKOB_Bbime_epeaHero  :  integer  =  0 

HHCJio_yHeHHKOB_HH»ce_cpe^;Hero  :  integer  =  0 
$End 
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Ooto  H3  npaBHJi  Mo^enH,  a  hmchho  npaBHJio  BbinojiHeHHfl  c  HOMepoM  15,  HMeeT  bur 

npHBe^eHHbm  HH)Ke.  Ha  BbinojiHeHHe  3a,ziaHHfl  otbo^htca  30  MHHyr  BpeMeHH,  a  nojiyHeHHbm  6ajiJi 
3aBHCHT  cjio5khocth  3ajxaim%  h  napaMeTpoB  yneHHKa: 

$Pattem  BtmojiHeHHe_3a/];aHHHl5  :  operation 

$Relevant_resources 

3aaaHHe  :  3a^aHHe  1 5  Keep  Keep 

yn  :  Yhchhkh  Keep  Keep 

UHtjipbi  :  aaHHbie  NoChange  Keep 

pacneT  :  noKa3aTenH  NoChange  Keep 

$Time  =  30.0 

$Body 

3aaaHHe 

Choice  from  3a^;aHHe.cocToaHHe  =  He  BtmojiHeHo 
first 

Convertbegin 

cocToaHne  set  BtinojiHaeTca 

Convertend 

cocTOflHne  set  HeBbinojmeHo 

BbinojiHHJiH_3aAaHHe  set  3aaaHHe.BBinojiHHJiH_3aaaHHe  +  1 
yn 

Choice  from  yn.cocTOJiHHe  =  BbinojiHHJil4 
first 

Convertbegin 
cocTOHHHe  set  pemaeT  TecT 
Convertend 

COCTOHHHe  Set  BbinOJIHHJll5 

nojiynHJi  set  pemeHHe_3aAaHHH(yH.BepoHTHocTb_pemeHHa*(  1 5-3a^;aHHe.cjioacHocTb)*  1 0,pemeHne(0.0, 1 00.0)) 
cyMMapHbm  danji  set  yH.cyMMapHbm_6ajui  +  yH.nonyHHJi 

IIH(J)pbI 

Choice  from  ujKjipbi.CHeTHHKM  =15  and  itH(J)pbi.cHeTHHKl5  <=15 
first 

Convertend 

chcthhk15  set  u;H(J)pbi.cHeTHHKl5  +  1 
pacneT 

Choice  from  pacneT.cyMMa_3al5  <=15  and  pacHeT.CTon  =  1 
first 

Convertend 

cyMMa_3al5  set  pacneT.cyMMa_3a  1 5  +  yn.nojiynnji 

$End 

B  npHBe^eHHOM  npaBHJie  yneT  napaMeTpoB  yneHHKa  peanH30BaH  c  noMomtio  (fiymcu,™  eepo- 
Rmnocmb _peiuenm ,  KOTopaa  HMeeT  bh,zc 

$Function  BepoaTHOCTb_pemeHHa_3aAaHHHl  :  real 
$Type  =  algorithmic 
$  Parameters 

(JmKTopl  :  such  as  YHeHHKH.coriHajibHbiH _^aKTop 
$Body 

Calculateif  cjiaieropl  =  ropo^CKon  BepoHTHOCTb_pemeHHa_3aaaHHH  1  =0.8 

Calculateif  cjiaKTopl  =  aepeBeHCKHH  BepoaTHocTb_pemeHHa_3aaaHHHl  =  0.4 
Calculateif  (JiaKTop  1  =  H3_6oraToii_ceMbH  BepoaTHOCTb_pemeHHa_3aaaHHiil  =  0.75 
Calculateif  (Jiaicropl  =  H3_6eAHOH_ceMbn  BepoaTHocTb_pemeHHa_3aaaHnh  1  =  0.65 

Calculate  if  (Jjaieropl  =  H3_MHoroaeTHOH_ceMbH  BepoaTHocTb_pemeHHa_3aaaHHiil  =  0.7 
$End 

npHBe^eHHbie  3JieMeHTbi  jfaioT  HeicoTopoe  npe^CTaBJieHHe  o  tom,  KaK  b  HMHTaifHOHHOH  Mo^enH 
onHCbiBaeTca  npoijecc  TecTHpoBaHHa. 

4  Pe3yjibTaTi>i  MOte.mpoBainiH 

B  pe3yjn>TaTe  p5ma  nporoHOB  MOZtejiH  c  pa3HbiMH  napaMeTpaMH  h  pa3JiHHHbiMH  6a3aMH  reHepa- 
TopoB  cjiynaHHbix  HHceji,  6bijih  coGpaHbi  ^amnae,  jjajiee  o6pa6oTaHHbie  npH  noMomn  nporpaMMbi 
MS  Excel. 
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Ha  pucymce  1  noKa3aHO  KaK  M3McnHCTCfl  cpe/nmii  6ajin  TecrapyeMBix  bo  BpeMeHH  no  3TanaM 
TecrapoBaHiia.  CnnoniHaa  jthhhh  eooTBeTCTByeT  cpe/ineMy  mancm-iio,  a  niTpiixoBaa  sto  OTKJioncnnc 
ot  cpc,inero.  H3  rpaifmKa  bh.iiio,  hto  c  yBenii'icimeM  Hncna  nanoB  cpe/nmil  6ajui  CTpeMHTca  k  on- 
peaeneHHOMy  iiiaHenrno. 


PiicyHoic  1  -  Cpe^HHii  6ajui  3a  TecT. 


Ha  cne^yiomeM  pucyHKe  2  noica3aHa  3aBHCHMOCTB  3HaHnn  TecrapyeMBix  (cpc.nmx  3HaHiin  no 
BceM  TecTnpyeMBiM)  b  3aBHCHMOCTH  ot  3TanoB  TCCTupoBaiiHH.  no/i  iiiamniMH  b  Moaenn  noHHMaerca 
BepoaraocTB  BBinoJiHHTB  ,ia  nn  Bill  TecT.  CnnoniHon  jthhhch  noKa3aHO  cpe/nicc  maHeiiiie  Bepoamo- 
cth  peineHiia  la/iaiinil,  a  nupiixoBon  niiHiien  oTRnoHemie  ot  cpe/iiicro.  3,iccb  movkiio  3aMeTHTB,  hto 
OTKJioHOHne  ot  cpe,mcro  HMeeT  Gojibiuoh  pa36poc,  sto  o6ycnoBneHo,  TeM  b  Ka>K,ioii  tohkc  iio/ichh- 
TBiBaeTca  cpe/iiicc  3HaHeHne  15  ynemiKOB,  a  no  OTnenBHO  bbhtbim  yieiiiiKaM  /niarpaMMa  movkct 
hmotb  coBepmeHHO  apyron  bh,i  h  iianpaBncimocTB.  Ho  b  uchom  mohci  10  33MeraTB,  hto  c  yBcnnHenii- 
eM  nncjia  pemeHHbix  toctob,  cpcnnce  3HaHeHne  Bepoamocm  pcmcnna  pacTeT,  sto  roBopnT  o  tom, 
HTO  C  KaayjBIM  3TanOM  ia,iailHa  Bee  6oJIBIUe  COOTBeTCTByiOT  ypOBHIO  3HaHHH  TeCTHpyeMBIX. 


PacyHOK  2  -  3HaHiM  TecTHpyeMbix. 


Ha  pricyiiKC  3  rip hbc,icii  rpaejiiiK  Hiicna  TecrapyeMBix  co  cpe,iiin\in  3HaHiiaMH  no  HToraM  TCKy- 
mero  TecTa,  a  TaioKe  hhcjio  TecrapyeMBix,  co  3HamwMH  BBiine  n  iihvkc  cpe/iiicro. 

H3  rpa(])HKa  mtokho  3aMeTHTB,  hto  c  Ka>K,TBi\(  aic/iyioiniiM  3TanoM  TCCTupoBanun  hhcjio  Tecra¬ 
pyeMBix  CO  epeZIHHMH  3HaHH5IMH  CTpCMHTCa  K  OnpCACJICIlIIOMy  ypOBHIO,  B  TO  BpCMJI  KaK  KOJIHHeCTBO 
yneHUKOB  BBiine  n  iii-i>kc  cpe/iiicro  eooTBeTCTBeHHo  yBennHHBaeTca  n  yMciiBinacTca. 

3aKJiioHeHHe 

B  TiaHHon  pa6oTe  npe/icTaBjreiiBi  HeKOTopBie  pe3ynBTaTBi  n  men  pa3pa6oTKH  nvinTannonnon 
MOAenn  una  ncnonB30BaHH5i  b  a/ianinBiioii  TecTupyiomen  iio.tchctcmc,  aBJiaiomeHca  nacTBio  HHTen- 
neKTyanBHon  cncTeMBi  oGyncniia.  Oco6eHHocTBio  aBJiaeTca  ninerpaiinn  H3BecraBix  rio/ixo,ioB  k  Tec- 
THpOBaHHIO  II  HMHTaUHOHHOrO  M  0,1  C  J7  H  pO  B  a  II II 1 .  3tO  ,10,1  >K HO  n03B0JIHTB  npOBO/WTB  a/ianTHBIIOC 
TecrapoBaHiie  c  v'ictom  /innaMnicn  xapaKTepncraK  TecrapyeMoro,  nnamipoBaTB  pa3pa6oTKy  3<})(})eK- 
thbhbix  TecTOB  n  nporH03HpoBaTB  pe3ynBTaTBi  TccrapoBaniia.  npuBC/ieniiBic  pe3yJIBT3TBI,  n03B0Ha- 
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k)t  caenaTb  bbiboa  o  tom,  hto  HMMTaquonMaa  Moaent  o6ecneHHBaeT  a/tck'naTnoc  omicaHHe  ripouccca 
c  Tpe6yeMtiM  aim  a/iamam-in  ypoBHOM  ,TCTajin3aunn. 


PucynoK  3  -  PacnpeqeJieqae  TecrapyeMbix. 
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[1]  PaBeH  ,3,.  neqarorauecKoe  TecTapoBaaae:  npo6jieMM,  sadjiyacqeqaa,  oepcaeKTaBbi  /  Ilep.  c  aHra.  H3 q.  2-e, 
acap.  -  M.:  KoraaTO-qenTp,  2001. 

[2]  IiHTCJiJieKTyajibHbie  odyuaroauie  cacTeMbi  a  BapTyajibHbie  yaednbie  opranasaqaa:  Monorpa(}>aa  / 
B.B.  roneHKOB,  B.E.  TapacoB,  O.E.  EjiaceeBa,  B.B.  EMejibaBOB  a  qp.:  Floq  peq.  B.B.  rojieHKOBa  a 
B  E.  TapacoBa.  -  Ma.:  BTYMP,  2001. 

[3]  EMeJibflHOB  B.B.,  TapacoB  B.E.  BapTyaabnaa  Kaijreqpa  b  TexqaaecKOM  yHaBepcaTeTe  //  /JacTaqqBOBnoe 
o6pa30Baaae.  2000.  N26.  C. 39-45. 
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Jloroc,  2002. 
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Abstract 

In  this  paper  a  dynamic  model  of  a  nomos  (i.e,  a  linked  vitally  active  community)  is  introduced. 

The  structure  of  a  nomos  is  described  in  terms  of  the  three  basic  archaeotypes  of  vital  activity: 
substantiating,  directing,  and  ensuring.  The  vital  activity  of  a  nomos  is  presented  in  the  form  of  a 
vitally  organizing  cycle  of  internal  streams  of  results  of  vital  activity  linking  units  and  main  parts 
of  the  nomos  with  each  other  and  with  the  natural  environment  and  the  external  organized  envi¬ 
ronment.  Some  natural  conditions  for  resources  of  units  and  streams  between  them  are  given  and 
some  balance  and  impulse  equations  for  them  are  proposed. 

BBeaeHHe 

McnoBC'iecTBo  b  npoucccc  5KH3He/teaTenbH0CTH  tbopht  coGcTBerntyio  HOByro  cpc/iy  /Kmbiic/icm- 
TenbHOCTH:  h  MaTcpHajibiiyio,  h  /tyxoBiiyio  -  h  co6cTBeHHbix  hobbix  cyOBCKTOB  vKH3iie;tcJiTCJiBnocTH . 
Ilpn  3tom  npe/iBi/iyiiiati  >k mb n c/tc  ht c ji b n Oct b  naciic/iycTc  a  HenoBeuecTBOM  b  cjiopMe  apxemunoe  otcu3- 
HedefimejibHocmu.  3th  apxeTiinBi,  cootb eTCTByiomHM  o6pa30M  BoaqciicTByH  Ha  /Kirtnc/ictiTeJTBnocTB 
b  nacTOJimcM,  nanpanjitnoT  TaioKe  /lopory  b  oy/tymec.  TaKHM  o6pa30M,  ucKJiwnaemcn  aoco.nomiiau 
npomeojibHocmb  hoboh  vk h  3  i  i  c/i  e  h  t  cji  b  ii o ct m . 

Hcm  qa-TBinc  b  nponmoe  yxo/utT  CKTia/tBinaime  h  npoanjicimc  KaKoro-JiH6o  apxerana  >KH3nc- 
zteaTenBHocTH,  TeM  6onbmee  b.thhiihc  oh  oKaaBinacT  Ha  nacTOfliiiec  h  oy/iymcc.  O/uiaKo  c  pa3BHTiieM 
bo  BpeMeHH  HenoBenecTBo  ocTaBJiaeT  3a  co6oh  Bee  Gojibiiihh  hctophmcckhh  maei-ic]),  kotopbih  ripii- 
boziht  k  o(|)opMJieHHK)  Bee  6onbmero  HHcna  Bee  6onee  mohoabix  apxeTHnoB  >k  h  3 1 1  e,3  e  h  t  e  ji  b  1 1  o  ct  h  . 
IIo3TOMy  npnoaBJicniic  sthx  6onee  moiio/ibix  apxeranoB  bjihhct  Ha  ripoHBJicime  6onee  CTaptix,  hto 
npHBoztHT  k  H3MCHCHHK)  sToro  npoHBneHiia.  3thm  HCKaro'iacTCH  ciOcojuomHax  npedonpedejien- 

HOCmb  HOBOH  VK  H  3 II C  ,T  C  H  T  C  JI B II O  C  T  H . 

MOVKHO  BBeCTH  nOUHTHC  KOMWICKCC1  Upxeimi  110(1  VKIiailCqCJITCIIBnOCTH,  6nH3KOe  K  nOHJITHIO  reH- 
hoto  KOMnneKca  b  Ghojiothh.  KoMnneKC  apxeTHnoB,  HCKJnoHan  h  a6conioTHyio  npoH3BoiibHOCTb,  h 
a6conioTHyio  npeflonpeaeneHHocTB,  3a^aeT  metidenifuu  3KU3HedemtejibHocmu,  ot  kotopbix  vKH3He- 
ztestTenBHocTB  MovKeT  yK.aontiTBCH  bo  BpeMeHH  jihihb  rio/t  bob/ic  it  ex  b  h  c  \t  HOBbix  o6mecTBeHHbix  chji 
nponopuHOHanbHO  bcjihhhiic  3Toro  bo3/icmctbm3. 

TaKHM  o6pa30M,  bbiujiciiciihc  HceacqoBaTcacM  apxeTHnoB  vk  h  3 1 1  c;i  e  a  tcjt  b  n  oct  h  cnoco6cTByeT 
He  tojibko  noHHMaHHio  npomnoro  h  nacTOHincro,  ho  h  /iacT  HeKOTopyio  naqoKpy  Ha  npe/iBH/ieniie 
6nH>KaHmero  oy/iymero. 

Pa6oTa  nocBHincna  bbi/icjiciihio  h  m aT c m a t ihi c c k o m y  onncaHHio  apxemuna  0p2aHU3aifU0HH020 
3KU3Heycmpoemin  nejioeenecmea.  CoraacHO  3TOMy  apxerany  VKHinc/iCHTeiiBnocTB  HenoBenecTBa  b 
ochobhom  ocymecTBitaeTca  b  yiHiiaviHuecKH  CBtnaniiBix  >k  113 n c/te jitcjt b n bi x  ooiiuiocthx.  Ha3biBaeMbix 
B  3TOH  pa6oTe  HOMCIMU. 
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1  HoMOBan  CHCTeMa 

PaccMOTpiiM  KOHeHHo e  MHOMcecmeo  U  edunuif  homo  h  ABe  npyrne  eniiHimbi  ax  h  a2.Ha' 
3i.iBaeMi.ie  npupodnou  cpedoii  h  eneiuneu  opzanmoeannou  cpedoii.  BBeneM  pa36neHne 
U  =  E'j  B  u  P  u  H  Miio>KccTBa  U  Ha  cneayiomne  MHoacecTBa: 

•  E  -  MHo>KecTBo  codepowamejibrnix  edunuif, 

•  B  -  MHo>KecTBo  pacnopndumejieu  codepoKamenbHbix  edunuif, 

•  P  -  ejiacmnbix  pacnopndumejibHbu  edunuif, 

•  H  =  U  (Hj  |  i  el)  -  MHo>KecTBo  ecex  odecnenumejibHbix  edunuif  h 

•  H i  -  i  -e  MHOM:ecmeo  odecnemimejibnbix  edunuif. 

MHo>KecTBa  E  ,  B  ,  P  h  H  Ha30BeM  ocnoenbixiu  nacmHMU  homci,  MHovKecTBo  F  =  EkjB  -  oc- 
noeanueM  homo,  a  MHoacecTBo  PkjH  -  opzanmaifuoHnou  nadcmpouKou  homo. 

3ac})HKCHpyeM  HenycToe  iio/imiiovkcctbo  2Pc.2P  =  {{p,q}  \  p,q  e  P  /\  p  ^  q}  TaKoe,  hto  napa 

(P,  2  P)  oopaiycT  rpac}).  Ha  P  hmcctch  CTponiH  HacTHHHbiH  nopa.TOK  <. 

nycTb  MaxP  [MinP\  -  MHoacecTBO  Bcex  MaKCHMajibHbix  [MHHHManbHbix]  c/m  i  mu  P  h 

2  P  =  2 P\{{p,q}  e  2P  |  p,q  e  MaxP}  -yceuennoe  miiovkcctbo  pcocp  rpaijia.  T par])  h  nopa/iOK  cBaia- 
hbi  ycnoBiuiMH: 

1)  rio/irpaij)  (P,  2 P)  aBjiaerca  .icpcBovi; 

2)  Vp,q  e  P({p,q}  e  ~  P  =>  p,q  e  MaxPv  p  <  qv  q  <  p)  ; 

3)  \/q  e  MaxPSp  e  P({p,q}  e  2 P  a  p  <  q)  ; 

4)  \/q  e  MaxP\/p  e  P({p,q}  e  2P  =>  p  e  MaxP  v  p  <q); 

5)  Vp  e  MinP3q  e  H({p,  9}  e  2 P)  ; 

6)  Vp  €  MinP\/q  e  P({p,  9}  e  2P  =>  p  <  q)  . 

Chctcmv  (/\  2  /\  <) ,  ynoBJicTBopaiomyio  ycnoBiiaM  l)-6),  iiaai.iBacM  Kopneeou  cucmeMou  ejia- 
cmnbix  pacnopndumejieu.  AHajioniHHbiM  o6pa30M  ana  i  e  I  3a^aHbi  nopneebie  cucmeMbi  o6ecnenu- 

meneu 

HviccTca  KonneKHna  (Be  cz  B\e  e  E)  Taicaa,  hto  B  =  IJ(  Be  \  e  e  E) .  Miiovkcctbo  Be  Ha3biBaeT- 
ca  coeoKymnocmbK)  pacnopndumejieu  edunuifu  eeE .  3Ta  KoaneKuna  3a/jaeT  HOBbie  pe6pa  {e,b} 
aim  Bcex  e  e  E  h  b  e  Be. 

HMeeTca  Taioice  KOJineKmia  (  <pe  \  e  e  E)  Taicaa,  hto  <pe  :  Be  —>  P  11  MinP  a  \J(rng<pe  \  e  e  E)  . 
OHa  3a/iacT  iiobbic  pe6pa  {b,(pe(b)}  ansi  Bcex  e  e  E  11  h  e  Be  . 

JJfl a  P  h  //,  HMeeTca  eooTBeTCTBue  c,  cPx  Ht ,  ansi  KOToporo  cymecTByeT  xoTa  61.1  on  mi 
3JieMeHT  (p,  h)  e  TaKOH,  hto  p  ePj  =  doing  t ,  h  e  Eli  =  rnggf ,  p  e  MaxP  h  he  MaxH ,■ .  Oho  3a- 
nacT  HOBbie  pe6pa  {/;,/'}  ansi  Bcex  p  e  P  h  he  //,  Taxux,  hto  ( p,h)  e  gi . 

Jinn  miiovkcctb  E  h  B  Bananu  npoH3BoabHbie  rpa(})i.i  (E, 2 E)  h  ( B , 1 B) . 

Bee  ueU  BMecTe  c  ax  h  a2  3a,nai0T  iiobbic  pcopa  {u,ax}  h  {u,a2}  ■ 
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B  pe3yni>TaTe  nonynaeTCJi  pacmiipeimBiii  gb5I3hbih  rpacj).  M  aTC  Mara  necKyio  ciiCTeMy 
S  =(U;  a)  c  HocHTeneM  U  h  CTpyKTypoii  a ,  onpeaejieHHon  bmiiic,  Ha30BeM  noMoeou  cucmeMou. 

2  JJOCTOHHHH  C  III llllll  II0M3 

IlycTt  T  =  [0,oo[  -  BpeMeHHOH  HHTepBan  h  t  <eT  .  Ka>K,ioH  c/ihiihuc  u  e  U  npimucaHbi  Tpn 

(jjyHKpHH  wu ,  w2 ,  w2  H3  T  b  R,  Ha3biBaeMbie,  cooTBeTCTBeHHo,  codepoKamejibHUM,  pacnopxdu- 
mejibHbiM  h  odecnenumejibHbiM  docmomwMU  edimuifbi  u  m  MOMenm  epeMenu  t  <=T .  ^anee  co 
CJiOBaMH  «cojiep>KaTeiii>Hi>ffl»,  «pac  nopa/pne  jibhbih»  n  «od ecnen ht cji  b  ii  bi ii »  cbubbibiicm  mit])pBi  1,  2 
II  3,  COOTBeTCTBeHHO. 

^.OCTOHHHH  e/IHHHi;  o6na^aiOT  CJieAyiOmHM  CBOHCTBOM  MOHOmOHHOCmU : 

1)  <«<<  ( t )  aim  nio6oro  t ,  nio6oro  m  =  1,2,3  h  jiioGbix  b  e  B  h  p  e  P ,  rrr  KOTopBix  cy- 
mecTByeT  e  e  E  TaKoe,  hto  p  =  <pe(b) ; 

2)  Wp(t)<  rjm  JiioGoro  t ,  JiioGoro  m  =  1,2,3  n  jik)6bix  p,q&P  TaKHX,  hto  {p,cj}s2P  h 

p<q\ 

3)  vv™(0  <  w"b(t)  rjir  nioGoro  t ,  jiioGoto  i  e  I ,  JiioGoro  m  =  1,2,3  h  jiioGbix  h,k  e  Ht  Taiaix,  hto 
{h,k}  e  1Hj  ii  h  <  k  . 

3  IIotokh  npco6pa30Bainiii  aoctohhhh  c/uiiiiiubi 

M eayiy  c op c p >k aTC ji b i i bi m  wlu{t) ,  pacnopjmnTenBHBiM  w2(t)  u  oOccneHHTCJiBiiBiM  viy  (f)  /ioc- 
TOJIHHJIMH  e^HHHUBI  U  £  U  Ha  MOMGHT  BpOMOHII  t  ^eilCTByiOT  HOmOKU  npeo6pa306aHUU  3a^aHHOH 
HHTOHCHBHOCTH  =  1,2,3  )  (HanOMHHM,  HTO  UHTHCHCUGHOCWlbK)  flOMOKO.  A(t)  Ha3BIBaeTCH 

ero  riponiBo/inasi  a(r)  =  A(r)  no  BpeMemi  r  ): 

1)  wme&E  3a^aHBi  HHTeHciiBHocTH  /J  '(r) ,  f2l(r)  ii  /e31(r); 

12  22  32 

2)  Rjm  b  e  B  3a/iaiiBi  hiitciichbiiocth  fb~(r),  fb  (t)  h  fb  (t)  ; 

3)  ana  /;eP  3a/iaHBi  hhtohchbhocth  fp2(r),  /;22(r)  ii  /;32(r); 

13  23  33 

4)  Rjm  h  &  H  3a^aHBi  HHTeHCHBHOcra  fh  (r) ,  fh  (r)  ii  fh  (r) . 

4  IIotokh  pe3yjibTaTOB  BsaiiMojcHCTBiiH  c/hiiiiih 

Meayiy  u  e  U  ii  ve{ax,a2}  rio  pcopavi  {m,v}  npoxo/WT  /j; -iiotokh  pciynBTaTOB  Biicmncro 

B  3  a  H  M  0,TC  ii  C  T  B  H II  CP  H II H 1 1  BI  U  C  CPHIlHIiaMH  «,  H  Cl2  HHTOHCHBHOCTH  (r)  II  (1™u(t),  H3MCIIHIO- 

imic  m  -,TOCToininc  c.thiihubi  u  . 

Mc>K,Ty  u  ii  v  H3  U  no  pcopavi  {u,v}  npoxonirr  iiotokh  pcBy-rn^TaTOB  BiiyTpcnncro  B3aHMO- 
^eilCTBIM  eZIHHHH  II  II  V  II  3a,TailBI  IICKOTOpBIC  H3  HIITCIICHBIIOCTCH  s"[n(r)  IW1  -nOTOKOB  pe3yjiBTa- 

tob  B3aHMOAeHCTBnn,  npoxo.Tunuix  ot  c,thiihhbi  u  k  c,thiiiiiic  v  no  pe6py  {m,v}  h  npeo6pa3yio- 
mnx  m  -pocToinmc  b  n  -.toctohiihc. 

ToHHee,  npcnno-iraracToi.  hto 

1)  mm  usU  n  a,  3a^aHBi  toubko  d'au(T) ;  rim  esE  3a^aHBi  toubko  d\lh  (r) ;  juia  bsB  3a^a- 
hbi  tojibko  d)xh  (r)  ;  mm  p  sP  3a^aHBi  toubko  d2ai  (r)  n  rjm  IigH  3a^aHBi  tojibko  d.\a^  (t) 
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(npaBHJio  'janpeinenna  can  no  navi  u  e  U  «c6pactiBaTi>»  ocTantHtie  bi-tibi  cBoero  aocToanna  b 
npnpoanyio  cpcay); 

2)  ana  u  eU  h  a2  3aaam>i  Bee  d™Jt(r)  n  d™a  (r)  ana  m  =  1,2,3; 

3)  ana  e,f  g  E  Taxnx,  hto  {e,f}  g  2E  ,  3aaam>i  Bee  ,stT(r)  h  s""'  (t)  ana  777,77  =  1,2,3  ; 

4)  ana  b,csB  Taxnx,  hto  {&,c}g25,  3aaam>i  Bee  s™"(t)  n  s”b(r)  ana  m,n  =  1,2,3; 

5)  ana  esE  m  ^  G  Be  3aaaHi>i  Tonbxo  s^,(r),  sH(t)  h  s^(r) ; 

6)  ana  ce£,  b  e  Be  n  p  =  <pe(b)  e  P  3aaam>i  toubko  S^t)  ,  S  pb(z )  h  sfb(T)  ; 

7)  ana  p,q^P  Taxnx,  hto  {^st/Ig2/5  h  //  <  q  ,  3aaam>i  TonbKO  ^(r),  s22(j)  11  i'22(r) ; 

8)  ana  p  g  Pi  n  Taxon,  hto  (p,h)  g  g, ,  3aaaHbi  Tonbxo  .s'^(r) ,  s22h(r)  h  slp(r); 

2  11  22  33 

9)  ana  h,k&Hi  Taxnx,  hto  {h,k}<=  Ht  h  h  <  k  ,  3aaaHbi  TontKO  skh(r)  h  shk(r). 

10)  ana  p,q  e  MaxP  Taxnx,  hto  {p,q}  g  2P  ,  3aaam>i  Bee  s’™{r)  h  s”lp(j)  ana  777,77  =  1,2,3  ; 

11)  ana  h,k  g  MaxHi  Taxnx,  hto  {/?,£}  g  2Pli ,  3aaam>i  Bee  sbk(r)  n  skb(r)  ana  777,77  =  1,2,3  . 

5  llpami.io  pacnpeaeneHHH  Bcex  noTOKOB  b  eammue 

Ecnn  b  ugU  acncTBycT  ncKOTopbiil  npcoopaBOBaTcnBiiBin  /;;;?-iiotok  f"ln(r),  to  nacTt  ero 
ocTaeTca  b  u  h  npnoaBnacTca  k  ee  «-aocToaHHio.  Ana  3Toro  nocTynupyeTca,  hto  3aaaHbi  KO'ujxjm- 
tfuenmbi  namwienm  1  (7/7,77  =  1,2,3 ),  xorapbie  ana  /7/77-noToxa  r )  3aaaioT  namnu- 

mejibnyw  dojiio  rc™n  (t)/  ™"  (t)  eduHuqw  u  om  smoeo  nomom. 

Ecnn  Me5xay  ugU  h  v  g  {«,,£/  0 }  acncTBycT  ircKOTopBiil  bhcihhhh  777 -noTOK  d"'u(r) ,  to  nacTB 
ero  ocTaeTca  b  u  h  npnoaBnacTca  k  ee  m  -aocToamiio.  Ana  3Toro  nocTynupyeTca,  hto  3aaaHbi  m- 
3<p(j}uquenmbi  nammemm  y'"u(r)<l  ( m  =  1,2,3 ),  xoToptie  ana  77/ -noToxa  d"'u(r )  3aaaioT  naKonu- 
mejibHyw  domo  y'"u(z)d eduHuqu  u  om  smozo  nomom. 

Ecnn  H3  11  g  U  b  vg  U  acilcTBycT  ncKOTopbiil  BnyTpenniiii  77777-noTox  s™”(y),  to  nacTB  ero 
ocTaeTca  b  v  h  npnoaBnacTca  x  ee  77-aocToaHHio.  Jinn  jtoto  nocTynupyeTca,  hto  3aaam>i  Koxjxjni- 
tfuenmbi  naKowienm  A™"(t)<1  (777,77  =  1,2,3 ),  xorapbie  ana /7/77-noToxa  3aaaioT  namnu- 

mejibnyw  dojiio  A"1" (r)^™! (r)  edunuqu  v  om  smozo  nomom. 

Bee  yxa3aHHbie  K03(|x])nnncnTBi  aBnaioTca  nepBHHHBiMH  napaMeTpaMH. 

Tlpaeiuio  pacnpedenenun  ecex  nomome  e  edunuqe  veU :  ecnu  dm  v  u  dm  nemmopbix 
777,77  =  1,2,3  cyiyecmeyiom  npeo6pci306amejibHbie  mn -nomom  f'm\r)  u  eneuinue  odmen- 

Hbie  nomom  d™u(j)  u  d™(r)  dm  ue{a1,a2 }  u  enympenHue  odxieHHbie  mn -nomom  s'”n(r)  11 
s"'”(r),  mo  e  edunuife  v  dm  mowdozo  777  =  1,2,3  cymma  unmeHcuenocmeu  ecex  exodmijux  nomome 
3a  ebmemoM  cyMMH  ecex  HOKonumejibHbix  dojieu  om  3mux  nomome  poena  cyjime  unmeHcuenocmeu 
ecex  ebixodmiiux  nomome. 
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IIpiiMeHaa  3to  npaBHno  k  e/piHHijaM  e ,  b  ,  p  h  h  ,  ana  m  =  1,2,3  nonynaeM  cucmeMy  jio- 
KdJibHHX  SajiciHCoebix  ypaeueHuu  homo  (Bcero  12  ypaBHeffliit  -  ana  icaayioro  Tima  e/pfflmjbi  h  Kaayio- 
ro  m  .  JJyifi  npiiMepa  BtinumeM  4  H3  hhx): 

(e,)  (l-r\e)d\e+{l-rle)d\ 


A  .  +  (1  -  C)fe  1  +  (1  -  )fe U  +  (1  -  Ke'lfe1  + 


KZJd-41)*;1 1  /  eEA{e,f}  e  2E}  I  m=  1,2,3)  =  ^  +  d^  +£(*"  |  ft  e  Be)  +  fen  + 

+  Id {V  I  /  G  E  A{e,f}  e  2E}  |  «  =  1,2,3) ; 
d)  (l-Xa22/,)<6+I{(l-^).^  |pe?A3ee  _£(/>  =  pe(*))}  +  (l-*J2)/ft12  + 

+  (l-X-22)/i22  +  (l-«-f)/f  +  Id{(l-^2Kf  I  c  £BA{b,c}  e  2B}  I  «  =  1,2,3)  = 

=  dl2  +£{s22e\esEAbsBe}  +  £  (£{s2b?  |  c  e  B  a  {b,  c}  e  2B}  \  m  =  1,2,3) ; 

(Pi)  (1  -  riP)dlP + (1  -  42)/;2  +  (1  -  K22)jf + (1  -  Kf)jf  + 

+  Id{d-^)42  I9g/>a{a?}g  2P^p<q}+ 

+  Id{(l  ~^pKp  I  <7  cPA(p,q  £  MaxPA{p,q}  £  2  P)}  \  m  =  1,2,3)  =d2pa]  +  d2^  + 
+ 1 (sfb  |  b  £  B  A  3e  s  E (p  =  <pe(b))}  +  £{s22  \  h  e  H  a  Si  e  /(A  e  Ht  a  ( p,h )  £  gt)}  +  ff 


+  £isfq  \qeP*{p,q}e  2PAq<p}+ 


+  Id{^?  \  q  £  P  a (p, q  £  MaxP  a {p, q}  £  2P)}  \  m  =  1,2,3)  ; 

d)  a  -  rl2h)dl2h  +  a  -  43)//!3 + a  -  )/* 3 + a  -  *733)//,33  + 


+  I«l-^)43  I  k  £  H  a  3i  £  I({k,h}  £  2Ht  a  k<  h)}  + 

+  £(£{(\-^h  Kh  I  k  £  H  A3i  £  I(k,h  £  MaxHiA{k,h}  e  2Hf )}  |  m  =  1,2,3)  = 
=  d,Wi  +d\ai  +1  {sl3p  \p£PA\/i£  I{h  £H  i  =>  (p,h)  e  £)}  +  /*33  + 

+  I islk  |  k  £  H  a3z  £  I({k,h}  £  2Hi  a  h  <  k)}  + 

+ 1 (£{sl™  |  k  £  H  a  3/  £  I(k,h  £  MaxHj  a  {k,h}  £  2Hi)}  \  m  =  1,2,3) . 


6  H  panii.ia  orpaHHneHHH  ^octohhhh  b  HeKOTopux  euimmax 

3a,uam>i  OBpuHUHUTncjiu  (nepBHHHBie  napaMGTpBi)  M2(t)  h  M2(t),  Mlh(t )  h  Mb(t),  Mlp(t)  h 
Mp(t)  h  npaewio  oepanmeHm: 

w2(t)<M2(t)  u  Wj(t)  <  Mj(t)  djmjuo6oao  t£l  umobozo  f  e  F ; 
w\{t)<  Mxh(t)  u  wl(t)<Mb(t)  dmiuodozo  t£T  ujuodozo  h£H ; 
wp(t)  <  M]p(t)  u  Wp(t)<Mp(t )  djwjuodoeo  t£T  u  jiiooozo  p£P. 
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7  Hom,  ero  ^octohhhh  h  iiotokh 


M aT c via t h 'i c c Ky  10  CHCTeMy,  coeroainyio  H3  homoboh  chctgmbi  5  =  (U,al,a2‘,cr),  HHTepBana  T 
h  ^onojiHHTenBHOH  cipyKTypti,  3a^aBaeMOH  ^octob:hhb:mh  wu  ,  noTOKaMH  ju  ,  duv  h  suv  h  ko- 
3(|)(|)HLUi6HTaMH  y™ ,  k'™  h  A™  ,  orpaHiiHiiTenaMH  M ™  h  yijoBJieTBopaiomyK)  npaBHJiaM  pacnpe- 
.nenemia  iiotokob  h  orpairn'icniia  .nocToamiH,  Ha30BeM  homom  h  6y,ic\t  o6o3HanaTi>  Hepci 
N  =  ( U,al,a2;cr‘,T;v ) . 

Onpe^enMM  coeoKynmie  m-docmonmtx  ocnoemix  nacmeu  homo  E ,  B  ,  P  u  H  m  MOMewn 
epejvienu  t  &T  aaa  m  =  1,2,3  : 

1)  W%(t)sXW(t)\eeE); 

2)  WZ(t)  =  ZW(t)\bsB)-, 

3)  WP(t)  =  Z(^(t)\peP); 

4)  Wg.(t)  =  Z(w/T(0 1  h  e  Ht) ; 

5)  WH(t)^(W?}it)\i<El). 

Onpe^enMM  coeoKynnue  nomom  homo  Meotcdy  ocnoemmu  nacmmiu  homo  u  eneiuneu  cpedoii: 

I)  <£WsZ(<eW|ee£);  2)  4,  W - Z(<  W I  « e  E)\ 

3)  4U(r)-I(Or>|ee£)  (m  =  1,2,3);  4)  ^(r)  ^  I(<T(r)  |  e e  £)(*  =  1,2,3); 

5)  <jW^Z(<j(r)|6e5);  6)  (r)  =  Z(<  (0  I b  e 5) ; 

7)  <«(0-Z(<6(0|/^5)  (m  =  1,2,3);  8)  ^(r) -  Z(C2 W I  ^  5) (m  =  1,2,3); 

9)  <p(r)-Z(<p(r)|pejP);  10)  d'Pai(T)  =  Z(d'pai(T)\peP); 

I I)  d”P(T)  =  Z(<p(r)  |peP)(  m  =  1,2,3 );  12)  ^  (r)  ^  Z(^2  (r)  |  /7  e  />)  ( m  =  1,2,3 ); 

13)  <*(r)^Z(<*(r)|Ae/0;  14)  4,(0  -  Z(<  W  I  h  e  A) ; 

15)  44(r)^Z(4,MI^//)(w  =  1,2,3);  16)  d^r)  =  Z(<C2(r)  \h<=H)(m  =  1,2,3). 

OnpeAenHM  coeoKynmie  obMenmie  nomom  Meotcdy  ochobhumu  uaawuiu  homo: 

1)  4p(0  =  Z(4(0|ee£AZ>ei?e); 

2)  Sbe  (*0  =  ZCCV)  |  e  e  E  Ab  e  5e)  /pia  m  =  2,3  ; 

3)  4(r)  =  Z(4p(r)  I b  e  a  p  e  P  a 3e  e  £(Z>  e  Be  a  ^  =  pe(Z>))) ; 

4)  s'pb  (r)  s  Z(4ftm (r)  |  b  e  5  a  p  e  P  a  3e  e  £(Z>  sBe  Ap  =  (pe(b)))  aim  m  =  2,3  ; 

5)  4™(0  =  Z(Z(4“(r)l^e^  AAe-ffiA(/?,/i)ef;)l'£/)  m*  m  =  1,2; 

6)  j”P(r)  =  Z  (Z  (^(r)  I  />  e  a  A  e  Hi  a  (p,/i)  ef,)|('e/). 

OnpeaenHM  coeoKynmie  npeo6pa3oeamejibmie  nomom  e  ocnoemix  uacnmx  homo: 

1)  /e\t)  -  Z  (/;V)  I  e  e  is)  ( m  =  1,2,3 );  2)  /4(r)  ^  Z(/"2(r)  I  b  e  5)  ( m  =  1,2,3  ); 

3)  fp\r)  =  Z(/;2(r)  |  p  e  P)  ( m  =  1,2,3 );  4)  f^(r)  *  Z(/"3W  I  he  H)  ( m  =  1,2,3 ). 
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Onpe^enHM  coeoKyrmue  mKonumejibHbie  m  -dojiu  ocnoemix  nacmeu  homo  om  ecex  exodmqux 
nomoKoe  (Bcero  12,  ana  npiiMepa  BtinumeM  4): 

1)  ^Z(44  +  44+^1/f11«f/E21«f/f31  \esE);  ... 

5)  vl^Uribdl_b  +  42fb2+^2fb22+42  fb2 1  b  e  B)}  + 

+  T{'l2pbSfb\hGBAPsPA3eGE(P  =  <Pe(b))}'’  ••• 

8)  4^Z(r22pd2a2P+^242  +  42f22+42fp2\PeP);  ... 

12)  4  =  A23  +  «-,33/,33 1  hG  H) . 


8  PacnpeaejieHHe  coBOKynHbix  noTOKOB.  Ea.iaHeoBbie  ypaBiicima  iioxia 

IlycTL  N  -  ([iHKCHpoBaimbiH  hom.  H3  npaBuna  pacnpe/ieneHHJi  Bcex  noKaJibHbix  iiotokob  bo 
Bcex  e^HHimax  vet/  bbiboahtcji  cneayiomee  npaewio  pacnpedenemm  ecex  coeovyrmux  m- 
nomoKoe  e  ocnoemix  nacmnx  E ,  B  ,  P  u  H  homo  N  : 

e  Kaaicdou  ocnoemu  nacmu  dm  moicdoeo  m  =  1,2,3  cynma  immeHcuemcmeu  ecex  exodaufux 
coeoKynubix  nomoKoe  3a  eunemoM  cyMMbi  ecex  HamnumejibHux  doneii  om  3 mux  nomome  paem 
cyMMe  unmencueHocmeu  ecex  ebixodmuux  coeoKynmvc  nomome. 

ITpuMen™  3to  npaBimo  k  ochobhbim  HaGTflM  E ,  B  ,  P  h  H  ,  ana  in  =  1,2,3  mbi  nonynaeM 
cne^yiomyio  cucmeMy  damncoeux  ypaenenuu  homo: 

(  77  \  ^/1  .  ^1  .  /•  11  .  f2\  .  r2>\  1  i\  .  i\  .  11  .  /’ll 

(^1 )  datE  +  da2E  +  fc  +  /f  +  /f  ~VE  -  dEat  +  d  Ea2  +  S EB  +  fE 

>2  .  22  2  ,2  r2\ 

da2E  +SBE  ~VE  ~  "Fa,  +  JE 


( E2 ) 
(E3) 


,3  .  33  3  _  .23  .  /-31 

"a,F  +  SBE  ~VE  ~dEa2  +  Je 


(A) 

daxB  +  da2B 

+4* 

1 

-vB  -  dBa^ 

+  dBa2 

.  11 

+4p+/i2 

(£2) 

d2  +  S’22 
cla2B  +  SPB 

+42 

+/i2+/i2 

~Vl  = 

+41+ A22 

(B3) 

d 3  +  v33  . 
aa2B  +  SPB 

“4  = 

<  +4 

+/i2 

(pi) 

d\p  +  d2,2p  + 

■4p- 

+ 

fp 

(P2) 

<P+/P2 

+fp2 

+  fp2-vy 

=  4fll 

+  dpa2 

+ 4f + 4?/ + . 

(Pi) 

da2P  +  SHP 

~vp  = 

=  dPa2  +SPF 

+  /p2 

(H{) 

A  ,  ,  „11  .1  ,  /*13 

“axH  +  “a2H  +  ^Ptf  “ Ha2  +  JH 

( h2 ) 

r2  .  022  _,2 

daiH  +  ^P//  “  V/7 

- d 2  +  f23 

“  ® Ha2  +  JH 

(#3) 

+/I3 

i  .  ^33  3 

+  /h  ~vh 

=  4fl| 

,  ,3  ,  33  .  /-33 

!  +  "  flb2  +  +  JH  ■ 

c22 


9  Ycjiobhh  noflKpenjieHHH.  HMnyjibCHbie  ypaBiiciiiia  ecTecTBeHHoro  HOMa 

Hom  6yneM  Ha3BiBaTB  yaoBJieTBopaiomHM  jioKcuibHbm  yaioeuaM  nodEpememia,  ecnH  3a^aHBi 
nepBHHHBie  napaMeTpBi  sbe(r),  epb(j),  £qp(j) ,  £ph(j)  h  £hk(r)  Taxue,  hto: 

1)  ^2(r)  =  £be(T)sl;(r)  ana  jiio6bix  e  e  E  n  b  e  Be ; 
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2)  s3pb(r)  =  £ pb(r)s2pb(r)  aaaaio6Bix  b<=B  h  p  e  P ,  ana  KOToptix  cymecTByeT  e  e  E  Taicoe,  hto 
p  =  <pe(b) ; 

3)  .s,2j(r)  =  aaa  jiio6bix  p,q  e  P  TaKiix,  hto  {/>,g}  g  2P  h  p<q; 

4)  s^(r)  =  £  h{r)s22h{r)  aaaaio6oro  i  e  /  h  jiio6hx  pePii  h  e  Hi  TaKiix,  hto  (p,h)egi; 

5)  s^(r)  =  £kh(r)slb(r)  ana  nio6oro  i  el  h  aio6i.ix  k,h  e  H:  TaKiix,  hto  {h,  k}  e  1Hi  h  h<k  . 

B  TaKOM  HOMe  Bee  pacnopaniiTcnbiibic  noTOKii  m  p  a  c  n  o  p  a  a  h  Ten  b  n  bi  x  cawnm  noaKpcnnaioTca 

COOTBeTCTByiOIUHM  CO,TC p’A'aTCH BHBI M  HUH  OOCCTTCHUTCHblTblM  nOTOKaMH  H3  3THX  0,111111111. 

IlycTB  ana  u,v  e  U  HMeeTca  mm  -noTOK  s'™'  .  npoii3BeaeHiie  6yaeM  Ha3BiBaTB  m- 

mmyjibcOM  edunuqw  u  m  eduuuqy  v .  HMnynBCBi  b  Ha  e ,  p  Ha  b  ,  q  Ha  p  (npn  p  <q),  p  Ha 
h  h  h  Ha  k  (npn  k  <  h)  6yaeM  Ha3BiBaTB  eo3deucmeyioufUMU,  ocTaaBHBie  HMnyjiBCBi  6yaeM  Ha3Bi- 
BaTB  omeemHbiMU. 

Hom  c  jioKajiBHBiMH  ycnoBiiaMii  noaKpenneHiia  6yaeM  Ha3BiBaTB  jioKcuibHO  ecmecmeembm,  ec- 
nn  ana  Hero  cnpaBeanHBo  cneayiomee  npaewio  nepedcmu  imnynbcoe  e  edunutfox:  cyM.ua  ecex  eo3- 
deucmeyioufux  imnyjibcoe  edwtuqu  u  na  edunuipy  v  poena  cyMMe  ecex  omeemnux  imnyjibcoe  edu- 
Huifbi  v  na  eduHuqy  u  . 

OopManBHo  3to  npaBHao  3anHCBiBaeTca  b  BHae  cneayiomux  jiofcajibHbix  imnynbCHUx  ypaeue- 

huu : 

I  2  22  33  ill 

(b  e)  wbsbe  +  wbsbe  =  weseb  ana  b  e  Be ; 

(p  i  b )  w2ps22b  +  w3psfb  =  w\ ,slbl  ana  P  =  <pe(b ) ; 

(q  i  p)  w2s22  +  w3qsfp  =  w\sxpq  ana  p  <  q  b  P  ; 

(P  ^  h)  w\sxph  +  urpS2ph  =  w3hs 3hp  an a  (p,h)  e  gt ; 

(k  i  h)  w\slkh  +  w2ksll  =  w3hsll  ana  h<k  b  Hf. 

3aKJiioHeHHe 

B  aaHHOH  pa6oTe  paccMOTpeHa  toubko  vioacab  HOMa  c  nocmonnubm  cTpoeHneM,  nan,  iniaHc, 
HOMa  b  Kea3uycmouHueoM  cocmofiHuu.  EoaBHion  HHTepec  npeacTaBnaioT  Taxne  BonpocBi,  xax  hom  c 
nepeMeHHbiM  cmpoeuue.u,  BKaioneHne  HOMa  b  KanecTBe  nodiio.ua  b  apyron  hom,  83auModeucmeue 
homob.  3th  BonpocBi  npeHnoaaracTca  paccMOTpeTB  b  nocncayiomux  pa6oTax. 
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Abstract 

The  article  has  been  set  a  problem  of  structure  synthesis  for  logistical  center.  Structure  and  cargo 
handling  in  center's  warehouse  have  been  described.  Analytical  model  has  been  developed  for  this 
warehouse. 

BBe/tetme 

B  nacTOflinee  npcviH  b  pcnronc  CaMapcKoit  oGnacra  OTcyTCTByeT  cqqqaa  qq(])op\taqqoqqaq 
iin(])pacTpyKTypa  Tp  a  q  c  rt  o  pT  q  o  -  3  k  c  n  c  q  q  q  q  o  q  q  o ro  oGcnymiBaHiia.  Bee  TpaHcnopTHbie  CHCTeMbi  Tex- 
HOJioritHecKH  h  opraHH3au,HOHHO  pa3o6meHbi.  Pa3o6meHHOCTb  bh.iob  TpaHcnopTa  He  no3BonaeT  C03- 
qaTb  eqitnoc  none  Tp  a  q  c  n  o  p  t  q  o  -n  o  r  q  ct  q  q  cc  k  q  x  yenyr.  KaacqbiH  nqq  TpaHcnopTa  movkct  nepeB03HTb 
rpy3bi  ot  nyHKTa  naxo>K/ienii;i  qo  qaina'iennoro  nyHKTa  Bbirpy3KH.  Oquaxo  noqaBnntoiqee  nneno 
rpy30B,  npevK.qe  hcm  oh  nocTynitT  k  noTpeOHTcqio,  neperpyiKaeTca  b  cpeqne\t  3-4  pa3a.  Kate  npaBH- 
no,  3to  npoiicxoqHT  b  o6meTpaHcnopTHbix  y3nax  (OTY).  Hmciiho  b  OTY  Ha  "cTbiKax"  painii'inbix 
BiiqoB  TpaHcnopTa  o6iqero  iroqt/iOBanna  qaxoqaTca  ocHOBHbie  pe3epBbi  ycKopeniiq  npoqBHVKeniiq 
rpy30B,  coicpameHHe  TpaHcnopTHbix  H3qep>K'CK.  noBbimeHne  KanecTBa  TpaHcnopTHbix  yenyr  n  6naro- 
npiutTHan  epeqa  nocTpoeniiq  TpaHcnopTHbix  norncTHHecKHX  qeneit.  B  pe3ynbTaTe  ripoBeqennoro 
paHee  aHanH3a  B03M0>KHbix  cxeM  opraHH3aqHH  rpy3onpepa6oTKH  6bina  npeqnonceHa  cxeMa  c  hc- 
nonb30BaHneM  nonicTH'iccKoro  qenTpa  (JTIJ,),  pacnonaraioiqeroca  b  OTY  [1], 

Ho  qo  nacTotimero  BpeMemt  paccMaTpiiBaeMaa  npeqMemaq  o6nacTb  xapaKTcpqtycTca  HaniiHH- 
eM  HeycTOHHHBoro  onpeqcnenitq  noHtmis  "norncTHHecKHH  iteHTp".  Mbi  oyqcvt  ncnonb30BaTb  cne- 
qyioiqee  onpeqcncnne:  "JlorncTHHecKHH  qeHTp  -  3to  caMocToaTenbHbiH  xottiiicTBennBiii  o6beKT, 
OKa3biBaioiqHH  norncTH'iecKHC  yenyrn  (nepeB03Ka,  neperpy3KH,  CKnaqiipoBanne,  copTHpoBKa  n  kom- 
nncKTamiq  rpy30B  n  T.q.)  h  peanH3yioiqHH  TeM  caMbiM  (fiyiiKqqq  cnao’A'eniiq  n  qqcTpqoyqq it  b  onpe- 
qcncnnoM  pernoHe"  [2],  JIL(  HMeeT,  KaK  npaBimo,  cncqyioqtyio  o p ra  q  q  3  a  q  ho  q  q o - (]) y  q  k  q  q  o  nan  b  q y i o 
CTpyKTypy: 

1)  noqeqcTCMa  opraHH3aqnoHHoro  ooccncqeqqq  (ynacTOK  qpqcxta  3aKa30B;  MapKeTHHroBaa  qea- 
TenbHOCTb;  pacieT  c  n oct a b q qi kh m q ,  n  o  Tp  e  6  q  t  eq  a  \t  q  h  TpaHcnopTHbiMH  npeqnpqtn  qqMq).  OHa 
npeqqa3qa'ieqa  qna  npoqnq/Keqqq  Ha  pbraxe  yenyr  JIIJ,,  cotqaqqa  h  coBcpmcqcTBOBaqqa  qoro- 
BopHoit  ochobbi  qetrrenbHOCTH  ynacTHHKOB  norncTHHecKoro  npoqecca,  OTpa6oTKH  3aica30B  n 
pactCTOB  c  KnneHTaMH  n  napraepaMH; 

2)  noqeqcTCMa  qq(])op\taqHoqqoro  ooccneqcqqa  (qq(])op\taqqoqqaa  cucTeMa  JTH,).  flBnaeTca 
rnaBHbiM  opraHH3yioiqHM  3BeHOM  JIH,,  o6ecnenHBaeT  atJxJieKTHBHoe  (JiynKqqoqqponaqqe  Bcex 
ero  qoqpaaqcncqqii.  a  TaioKe  o6MeH  mqjjopMaqneH  c  KnneHTaMH  h  napraepaMH; 

3)  ABTOMaTH3npoBaHHbiH  cicnaq.  Oh  aBnaerea  ocHOBHbiM  npoii3BoqcTBeHHbiM  3BeHOM  norHcrane- 
CKoro  qeHTpa.  3qecb  ocyiqecTBnaioTca  Bee  TexHonornnecKHe  onepaqun  c  rpy3aMH,  npoxoqa- 
iqHMH  nepe3  Jill  ( no rpyton i  lo-patrpy  ton q bic  pa6oTbi,  KOHTponb,  OT6paKOBKa,  rioqroTOBKa  k 
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XpaHGHHK),  CK_ria,THpOBanHC,  KOMHCCHOHHpOBaHHe,  KO M na  C  KTO  B  H II H  C  napTHH  H  OTnpaBKa  rpy- 
30B). 

4)  IloACHCTeMa  cepBHCHoro  ooccneneiina  (ynacTOK  iionroTOBKH  MapmpyTOB  nBHVKcnna  h  naann- 
poBanna  3arpy3KH  TpaHcnopTa,  yiac'TOK  Hii(|)opMHpo  Banna  o  cocToannii  rpy3a). 

1  riocTanoBKa  3a^aHH 

3a^ana  ocnaincnnc  CKnaaa  JIIJ,  cooTBeTCTBytomiiM  ooopynoBai  ii-icm  h  npn BacneiiHC  cneniiaaH- 
ctob  Ha  CKJiaa  aBaaioTca  ohiihmh  H3  cximbix  3aTpaTHBix  CTaTcii  oion>KCTa  JIIJ,.  CneAOBaTenbHO,  Banana 
CHHTG3a  CTpyKTypti  JIIJ,  (JjaKTHHecKH  CBoniiTcn  k  CHHTG3y  CTpyKTypti  aBTOMaTH3HpOBaHHOrO  acna.na 
JIIJ.  la  a  rioBBimcnna  3(J)c|)eKTHBHOCTH  (jiyiiKiiHoniipoBaiiHa  JIH,  ncooxoanvio  Bbi6paTB  TaKoe  Konime- 
ctbo  oDopy/ionanna  n  nepcoHana  huh  opraHH30BaTb  TexiioaornnccKHii  npopecc  Ha  CKnane  JIIJ,  TaKHM 
o6pa30M,  'itodbi  3arpy3Ka  pecypcoB  CKnana  JIU,  6biJia  MaKCHMantHOH,  ho  npn  stom  cicnaa  nomaceH 
cripanaaTBca  c  iiocTaBncniiBiMH  ncpcn  hhm  3ananaMH.  IIosTOMy,  npn  npoeKTHpoBaHHH  CKnana  JIU, 
iicooxo/ihmo  ncnoabBOBaTB  cncnyioinnc  KpiiTepnn  ouciikh  3cj)(})eKTHBHocTH  paooTBi  acnana  JIU:  o6t- 
eM  n pcnocia Bn a c m bi x  KanciiTavi  ycnyr,  3aTpaTbi  Ha  o6pa6oTKy  3axa3a,  nniTTcnBiiocTB  o6pa6oTKH 
3aKa30B,  K03(})(])Hnncm  ncrioaBBOBanna  pecypcoB  III 

IJencBan  ([lynKiina  onTuviniaunn  cipyKTypti  h  npouccca  (JiyiiKUHOiiHpoBaiiHa  JIU  aBaacTca 
m 1 1 o ron a p a m eip  i-i  n  c  c ko ii  h  MHoroKpHTepnajibHOH.  OHa  hmoot  cncnyioiiiHH  ooiiihh  Bna: 

(1)  E(I,0,S,G,U)  =  \Fx(I,0,S,G,U)  -3  extr,..,FJI,0,S,G,U )  ->  extr] , 

rnc  E  -  BeKTop  KpiiTepneB  ouciikh  siJjiJjckthbhocth  paooTBi  Jill;  Fx...Fm  -  KpiiTepim  ouciikh  3cJj- 
(jjeKTHBHOCTH  pa6oTbi  JIU;  /  -  BeKTop  napaMeTpoB,  onncBiBaioninx  cTpyKTypy  Bxoaamcro  noTOKa 
TpaHcnopTa;  O  -  BeKTop  napaMeTpoB,  onucbiBaiomux  CTpyKTypy  ncxoaamcro  noTOKa  TpaHcnopTa; 
S  -  BeKTop  napaMeTpoB,  xapaKTepH3yiomHX  CTpyKTypy  h  ocnainennocTB  JIU,;  G  -  BeKTop  napa¬ 
MeTpoB,  onucbiBaioiUHX  rpaejiHK  paGora  JIU  h  opraHH3au,Hio  o6pa6oTKH  3aKa30B;  U  -  napaMeTpbi, 
xapaKTepii3yiomHe  o6i>eM  ycnyr,  n pcaocTa na a c m bi x  JIU  cbohm  KanciiTavi . 

06i.eM  npcaocTanaacMBix  ycnyr  (fiopMupycTca  Ha  ochobc  no/Kcnaunn  BaKaBm-iKOB.  TeppHTopn- 
anbHoro  paiMCinenna  JIU,  ero  (jiHiiancoBBix  bobmovkiioctch  h  CTpaTeniHecKiix  nnaHOB.  IJosTOMy 
6yneM  ciHTaTB.  hto  o6i>eM  npcnocTaBnacMBix  ycnyr  aBnaeTca  hch3mchhoh  h  onanvianBiioH  ana  JIU 
h  ero  KnneHTOB  Bcnn'innon.  B  anam-iTi-i'iecKon  (})0PMe  ocTan  biibic  KpuTepnn  ejiopMupyioT  cncayio- 
myio  cucTeMy  ncncBBix  (jiynKni-in: 

Cmnm(S,G)  +  fj(C.j  +  C.d,JVj)  + 

M 

Z(Q  L:%,(S,G)  +  C,  LfTm(S, G))  — >  min 

k= 1 

9 

k=\  i= 1 

j= i 

npn  orpaiiHnennax: 

K™ax  <  l,y  e  \..h 
(3)  AT'  0,/cl..// 

Tjk(S,G)<T™\j<E\..p,k<E\..c 
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r,ne:  p  -  KonunecTBo  3TanoB  o6pa6oTKH  3aKa30B;  c  -  kojiiihcctbo  3aica30B  noTpe6nTeneH,  o6cny- 
5kchhbix  3a  paccMaTpHBaeMtiH  nepiioa;  h  -  Konn'iccTBo  pecypcoB  (nnoiiuycn  h  oobcmob  cKJia^oB, 
e^HHim  CKJia^cKoro  o6opy30Bannn.  ynacTKOB  pa3rpy3KH  h  norpy3KH,  nepcoHana  h  Cm  - 

niTpatJ)  3a  OTKa3  o6pa6onai  3aKa3a;  nm  ( S,G )  -  kojihhcctbo  TpaHcnopTHBix  cpencTB.  nonynuBmux 
OTKa3  b  paccMaTpHBaeMtiH  ncpno,i;  C  ;  ■  -  ctohmoctb  SKcnjiyaTaiiHH  j-ro  pecypca  b  tchciihh  pac- 
CMaTpiiBaeMoro  nepiio^a;  C^g  -  ctohmoctb  TKcnnyaTannn  cnnnnnw  nnoma^H  CKJia.ua;  W.-  -  nno- 
ma^B,  3aHHMaeMaa  j-M  pecypcoM;  C;i  -  impaij)  3a  oKHnannc  rpaHcnopraoro  cpcncma;  if'  -  npn- 
3HaK  pa3ipy3KH  k-ro  3aKasa;  TJt  k  (5,  G)  -  ,tjtittcjtbhoctb  pa3ipy3KH  k-ro  3axa3a;  Ldka  -  npH3HaK  no- 
rpy3KH  k-ro  3aKa3a;  Td~k  ( S ,  G )  -  .hjihtcjibhoctb  norpy3KH  k-ro  33K333;  lk  -  bsvkiioctb  noKa3aTena 
AUHTenBHOCTH  o6pa6oTKH  k-ro  33x333  33a  JIIJ;  Tkc  -  TpcoycMaa  3jihtcjibhoctb  o6pa6oTKH  33x333; 
L‘k  -  npn3HaK  npoxoxncniiH  i-ro  3Tana  k-M  3aKa30M;  Tjk  ( S ,  G)  -  .hjihtcjibhoctb  i-ro  3Tana  o6pa6oT- 
kh  k-ro  3aKa3a;  K .  (,S,  G)  -  3arpy3Ka  j-ro  pecypca  JIIJ,;  K"v‘"  -  M3KGHM3nBH0  neo6xo3HM3H  3arpy3Ka 

j-ro  pecypca;  7]ma*  -  MaKCHMaJiBHO  B03M0>KHaa  .hjihtcjibhoctb  o6pa6oTKH  33x333  Ha  j-M  3Tane. 

n p c,t n on o  >x  n m .  hto  Moxny  napaMerpaMH  JIIJ,  h  KpHTepHHMH  3cJ)cj)eKTHBHocTH  cymecTByeT  3C- 
TepMHHHpoBaHHaa  3aBHCHMOCTB.  IIpn  CHHTe3e  JIIJ  npoHC'xo.THT  BBi6op  o6opy,TOBaima  h  nepcoHana 
33a  Ka>K,Toro  yiacTKa  Moxyy  30CTynnwM  Ha  pBraxe  o6opyaoB3nHCM  h  nepcoHanoM.  K3>X3bih  ran 
ooopy.TOBaima  h  k b an h (]) n  x  3  n  n  a  nepcoHana  HMeeT  cboio  npoHiBO.THTcnBiiocTB,  ctohmoctb  c 03331111  a 
(noKynKH/npHBneHeHHa)  h  3KcnayaTaiiHH.  Cae30BaTeaBH0,  Ha  3Tane  onpeseaefflia  rana  h  kouhhcct- 
Ba  HcnoJiB3yeMBix  pecypcoB  napaMeTpBi  3333  h  11  cnHTe3a  JIIJ  aBjiaiOTca  3HCKperaBiMH.  KpoMe  Toro, 
(JiynKUHH  nm  ( S,G ),  Tj,;,k  (£»  G)  ■  ^dfa,k(S,G),  Tik  (S,G)  h  Kj(S,G )  b  o6meM  caynaeM  aBaaioTca 

HeJIHHeHHBIMH.  H3  3TOTO  M05XH0  C3C33TB  BBIB03  O  TOM,  HTO  333333  CHHTC3a  CTpyKTypBI  JIIJ  flBJinCTCH 
OnTHMH3aU,HOHHOH  3333HCH  nCHHIICHIIOrO  npOip 3 M M H  po  B  3 II H  a  (b  C3yH3C  CBepTKH  BCKTOpilOrO  Kpil- 
Tepna  b  CKanapHBin)  hjih  MHoroKpHTepnajiBHoro  n p o rp a m m  n  p  o  b  3  n  n  a . 

2  JJ,eKOMno3HijHH  CTpyKTypbi  h  TexHOJiorHHecKoro  npopecca  CKJia^a  JIIJ 

Tax  Kax  3KcnepHMeHTBi  c  yace  C03331111BIM  JIIJ  npaKranecKH  hcbo3mo>khbi  (b  cnay  hx  oonBinoii 
CTOHMOCTH  H  anHTCnBIIOCTH),  TO  33a  pCHICIlIin  3TOH  3a3aHH  Heo6x03HMO  G0333TB  H  npOaHajIH3HpO- 
bbtb  HeKOTopyio  M03CJTB  cKna.ua  JIIJ.  VloacnB  cKJia^a  JIIJ  CTpoiiTca  Ha  ochobc  onucaima  CTpyKTypBi 
h  TexHonorHHecKoro  npouccca  cioia^a  JIIJ  o6mero  BH3a,  co33aimoro  b  pc3y.3BTaTC  ana.™ 3a  crpyic- 
TypBi  h  npouccca  pa6oTBi  iicckohbkhx  cKJia^oB.  Oho  BKnio'iacT  b  ce6a  onucaHHe  He3aBHCHMBix  yna- 
ctkob  CKJia3a;  o6bcktob,  o6pa6aTBiBaeMBix  Ha  CKJia3e;  ycTpoiicTB  oocnyA'HBannji.  Hcrioni/iycMBix  Ha 
CKJia^e;  anropuTMOB  pa6oTBi  CKna^a  h  T.3.  IIpn  onucaHHH  CTpyKTypBi  h  pa6oTBi  CKJia^cKoro  xo  iaii- 
CTBa  JIIJ  6 Bin  HcnoJiB30BaH  MCT03  3Ckomiio3hiiiiii:  cKJia^  own  pa33cncn  Ha  cocTaBHBie  sncMCHTW,  b 
t c x n on o r mi c c k o m  ripoucccc  ownn  BBycncuw  c])yiiKHHonanBiio  3aKOHHeHHBie  oncpaunn. 

Bo-nepBBix,  CKJia^  6 Bin  npcncTanncn  Kax  Tcxiiii'iccKan  cncTeMa,  cocTonman  H3  snevtciiTOB  (Ha- 
3BiBaeMBix  TexHonorHHecKHMH  ynacTKaMH),  npc3no>KciiiiBix  b  [3].  Ha  piicyHKe  1  noKa3aHa  CTpyx- 
Typnan  cxeMa  CKJia^a,  c  nanpaBnciimiMn  ochobhbix  rpy3onoTOKOB  h  TexHonorHHecKHMH  BaanMOCBH- 
33MH  ynacTKOB.  Bo-BTopBix,  BecB  TexHonorHHecKHH  ripouccc  Ha  CKJia^e  JIIJ  6 Bin  pa36nT  Ha  cnc3yio- 
mne  (JiyHKHHOHajiBHO  3aKOHHeHHBie  oncpaunn:  pa3rpy3Ka  h  ncpBirinan  npneMKa;  npneMKa  ero  no 
Konn'iccTBy  h  KanecTBy;  CKJia3npoBaHHe  h  xpaHeHne;  OT6opica  h  KOMHCCHOHHpoBaHHe;  KovinncKTa- 
him  napran  orapaBKH;  OTrpy3Ka;  b  n y Tp  n c  Kn 33c  Kan  TpaHcnoprapoBKa. 

IJocnc  onpc.Tcncnii!-!  ochobhbix  o6bcktob  CKna^a  JIIJ  owno  00333110  onucaHHe  Tcxnonormic- 
CKoro  npouccca  cKJia^a.  OnucaHHe  h  a  nan  113  3Toro  npouccca  npoB03Hnoci,  "cBepxy  -  bhh3".  nepBO- 
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HananBHO  own  oimcan  npouccc  b  qenoM,  a  3aTeM  Bee  (JiyHKUHOHajiBHO  'iaKon'ieimwc  onepau.nn  Tex- 
HonorHHecKoro  riponecca. 


T1  —  TpaHcnopT  npH6biTna;  T2  —  TpaHcnopT  OTnpaBJieHna;  P  —  yqacTOK  pa3rpy3Kn;  BX-1  —  yqacTOK  Bpe- 
MeHHoro  xpaHeHiM  npq6biBaionqix  rpy30B;  ITC  —  yqacTOK  npHeMa  q  coprapoBKii  qocTyqaionqix  rpy30B;  X  — 
ynacTOK  xpaqeqqa;  OT  —  yqacTOK  ot6opkh  rpy30B;  K  —  yqacTOK  KOMqjieKTaqqq  rpy30B;  BX-2  -  yqacTOK  Bpe- 
MeHHoro  xpaHeHiM  BbiqaBaeMbix  rpy30B;  n  —  yqacTOK  norpy3KH  rpy30B;  y  —  qoqcHCTeMa  yqpaBJieqqa  CKJia- 
qoM;  1 — 12 — CKJiaqcKHe  rpy3onoTOKH. 

PucyHOK  1  -  CTpyKTypHaa  cxeMa  CKJiaqa  Jill,. 

B  pe3ynbTaTe  onHcamra  riponecca  rpy3onepepa6oTKH  Ha  cKJia^e  JTIJ,  o6mero  Bnqa  b  qenoM  6bi- 
na  nocTpoeHa  TaGnnpa  1  yKasbiBaiomaa.  khkhc  ynacTKH  CKnaqa  hcooxo/ihmo  MOZiennpoBaTb  qua  aHa- 
jin3a  Ka’/Kqoii  onepauiiH  TexHonornnecKoro  npouccca  cmiaqa. 


Ta6jiqqa  1  -  B3aqMOCB«3b  Meacqy  TexqoJiorqaecKHMH  yqacTKaMii  h  oqepaqqaMH  CKJiaqa  JUJ,. 


yqacTKH  CKnaqa 

Onepaqqq 

P 

BX-1 

nc 

X 

OT 

K 

BX-2 

n 

Pa3ipy3Ka  h  nepBHHHaa  npneMKa 

+ 

npneMKa  no  KonnnecTBy  h  KanecTBy 

+ 

CRjia/inpoBannc h  xpaHefflie 

+ 

+ 

OT6opKa  H  KOMHCCHOHHpOBaHHe 

+ 

+ 

+ 

KoMnucKTaiii-ia  napTHH  OTnpaBKH 

+ 

0Tipy3Ka 

+ 

B  n  y rp  q  c  kji  ape  k  a  a  TpaHcnopTHpoBKa 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

3  AHajiHTHnecKaH  Moqe.n.  CKJiaqa  JIL( 

nonyqeHHoe  oniicanqe  CTpyKTypti  h  tcx i loaoranecKoro  ripoqecca  cKJia.ua  no3BOJiaeT  cqejiaTb 
cqeqyioquq'i  bbibo/i:  onpeqejieHiie  KonHHecTBeHHbix  xapaKTepucTHK  cKnaqa  mojkho  npoBccTH  c  no- 
mohibio  ceMeiicTBa  aHajiHTHHecKHX  Moaenen  b  TepMHHax  Teopnn  MaccoBoro  oGcayacHBaHna.  He- 
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CMOTpa  Ha  to,  hto  Hcnoni>30BaHHe  rmx  Moaenen  CBaaano  c  ncKOTopMMH  /ionymeima\iH  (HanpuMep, 
BxoflaniHH  noTOK  TpaHcnopTHBix  cpc/ic'TB  oy/iCM  ciHiaTB  npocTeiimuM),  ohh  no3BonaT  6i>icTpo  on- 
peAenHTB  iicooxo/ihmoc  kojihhcctbo  h  HOMeHKJiaTypy  ooopyyiOBaima  h  nepcoHana  CKJia.ua  JII)  ana 
3a^aHHi>ix  o6i>eM  rpy3onoTOKOB. 

Ho  CKJia/i  Jill-  paccMaTpiiBaeMBiH  Ha  ypoBHe  ynacTKOB,  ncBOiMOVKiio  npe/iCTaBHTB  b  KanecTBe 
ceTH  CMO,  Tax  KaK  pa3JiHHHBie  ynacTKH  CKJia.ua  JII)  pa6oTaioT  c  pa3HBiMH  bh/uimm  jaanoK  Ha  o6cny- 
>KHBaHHe  (TpaHcnopTHBie  cpe.iCTBa  (TC),  TpaHcnopTHBie  (TrE)  h  CKna/jcKHC  (CrE)  rpy30BBie  e^H- 
hhubi  h  noaTOMy,  ana  aHanHTHHecKOH  mo/icjth  6bijio  c^enaHO  npc;ino^O/Kcimc  o  tom,  hto  no- 
CJie  pa3ipy3KH  TrE  He  pai/ienaiOTca  h  npoxo/iaT  Been  tcxhojiothhcckhh  uhkji  b  bh/jc  c/ihiioh  3a»B- 
kh.  B  3tom  cjiynae,  CKJia^CKoe  xobhhctbo  mojkho  npe/iCTaBHTB,  KaK  coBOKynHOCTB  /iByx  MHoroKa- 
HajiBHBix  CMO  (ynacTKH  P  h  n,  paooTaiomne  c  TC)  h  pa30MKHyT0H  ccth  CMO,  omicBiBaiomeH  oc- 
TajiBHBie  ynacTKH.  Tpac[)  nepenaH  ana  nan  noil  ccti-i.  kotopbih  TaioKe  co/iep>KHT  y3en  n  ana  ou,chkh 
Bxo.iamero  noTOKa  TTE  Ha  ynacTOK  n,  npe/iCTaBJicn  Ha  pucyHKe  2. 


A‘p  '  -  hhtchchbhoctb  noTOKa  c  yaacTKa  P,  0  ftx_\  -  sepoaTHOCTb  nepeMemeHna  TTE  Ha  yaacTOK  BX-1,  ©  nc 

-  BepoaTHOCTb  nepeMemeHna  TTE  ea  yaacTOK  EIC,  ©  -  BepoaTHOCTb  o6Hapy5KeHiia  ne()>eKTHOH  TTE,  ©S03g 

-  BepoaTHOCTb  B03BpameHiia  CTE  c  K,  ©gy-2  -  BepoaTHOCTb  nepeMemeHHa  TTE  Ha  yaacTOK  BX-2. 

PucyHOK  2  -  TpacJ)  nepenaa  ceTH  CMO  CKJiajja  JILI,. 

Ha  OCHOB3HHH  /laiiiioro  rpacjja  6bijih  onpeneneHBi  hiitciichbiiocth  noToxa  3aaBOK  Ha  KavKHBiH 
yaacTOK  CKna.ua,  KOTopBie  6bijih  HcnonB30BaHBi  ana  MO/ienuponanHa  yiacTKOB  no  OTneJiBHOCTH.  J\nn 
hhx  6bijih  coa/iaiiBi  pa30MKHyTBie  ceTH  CMO,  omicBiBaiomHe  pa6oTy  Kaacnoro  yiacTKa  cmiana  HI). 

B  jiaHHOH  mo/icjth  CKJiana  JII)  ncnonB3yiOTca  ycpenneniiBie  napaMeTpBi  nxo/iamero  h  iicxo.ia- 
mero  noTOKa.  B  pe3ynBTaTe  MonejinpoBaHHS  nojiynaeM  ycpe/ineniiBie  pe3ynBTaTBi  ana  CTaiiHonapno- 
ro  peacHMa  pa6oTBi  CKJiana  JII).  KpoMe  toto,  MonenB  npe/inaanaHena  tojibko  ana  onpencjieniia  Heo6- 
xo.THMoro  ooopy.TOBaima  JII). 
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IlapaMeTpbi  Bxo/iamcro  h  Hcxo.iamcro  noTOKOB  TpaHcnopTa,  kojih'icctbo  bh/iob  TpaHcnopTa  h 
BepoflTHOCTii  nepe^an  3aaBOK  \ie>K/iy  yiacTKavin  cicna,na  aBJiaioTca  hch3mchhbimh.  BaptupyeMtiM 
napaMeTpoM  /lamioii  Moaenn  HBJiaeTca  tojibko  BeKTop  S,  KOToptra  BKnioHaeT  b  ccoa  kojihhcctbo  h 
Tun  ncnoJiB3yeMoro  ooopy/iOBaima.  Tun  E  utionpacTca  H3  Koncnioro  KonnnecTBa  /loCTymitix  Ha 
pbiHKe  pemeHHH.  Oh  o/iiioiiia'iiio  onpe/ieJiacT  cjieayromne  napaMerpti:  ri  p  o  m  b oh htc  ji  t  i  i oct b  li 
(aim  MecT  xpancniii-i  (MX)  ri  po  hi  bo/i  htc  ji  b  iioct  b  He  3aBHCHT  ot  E  ,  a  paBHa  cpe/iiicviy  BpeMeHH  xpa- 
HeHna  Ha  cooTBeTCTByiomeM  ynacTKe),  ctohmoctb  aKcruryaTam-m  C\  h  co3AaHHa  CM,  BaiiHviacviaa 
moma/it  W  (ansi  MX  laiiHMacviaa  ruiomaat  paccHHTbiBaeTca  hcxo/ih  H3  MaKCHMantHOH  bbicotbi 
no/ite\ia  o6cny>KHBaiomHX  IITy  h  o6mero  KOJinnecTBa  MX  Ha  yiacTKc). 

riojiy'icimaa  Mo^eJiB  xapaKTcpH3ycTca  6ojh>hihm  kojiiihcctbom  BapBupycviBix  napaMeTpoB  (npn 
pa6oTe  c  /i  By  via  Bii/iavtn  TpaHcnopTa  Moaenb  HMeeT  34  napaMeTpa)  h  HeJiHHeHHtie  KpiiTepnn  oiiciikh 
3(J)(J)eKTHBHOCTH,  'iTO  laTpy/uiacT  noncK  onTHMajiBHBix  BapnaHTOB  CTpyKTypti  CKJia^a  JIL(.  JJflsi  nouc- 
Ka  onTHMajiBHOH  CTpyKTypti  3a  koiichiioc  MauiHHHoe  Bpcvia  mtokho  HcnoiH>30BaTi>  CJic/iyioimie  nyrn: 

•  IIohck  onTHMajiBHOH  CTpyKTypti  Ka>K,Toro  ynacTKa  ocjia.ua  no  otac-Tbiiocth.  Ho  b  stom  cjiynae 
iieooxo/invio  aononHHTeiibHaa  im(])op\iaiinfl  o  pacnpe/icjicimii  BpeMeHHtix  HopMaTHBOB  vioK/iy 
ynacTKaMH; 

•  HcnoJit30BaTt  ynacTOK  b  KanecTBe  MHHiiMajitHoro  ypoBHS  vio/iCJiiipoBaima.  Ho  b  stom  cjiynae 
CHH3HTCH  TO'IIIOCTB  MOJICJIHpOBailHH,  H  Bbl6op  Oy/ICT  OCymeCTBJIUTbCa  TOJIBKO  Cpe.TH  ripOH  IBO.TH- 
TeneH,  npejiJiaraiomHX  KOMnneKCHyio  a  b t o vi a t  113 a  n h i o  ynacTKOB  CKJia/ia. 

HanGoJiee  ruio/iOTBopiitivi  hbjihctch  nepBbiii  rio.Txo.T.  npn  stom  ncxo/uiaa  3a^ana  paaoiiBacTca 
Ha  psia  1  lo/iaa/ia'i  (no  HHCJiy  ynacTKOB  CKJia^a  JIH,)  c  mchbuiiim  hhcjiom  napaMeTpoB.  BpeMeHHtie 
HopMaTHBbi  ansi  /lamitix  MoaeJien  mojkho  onpeaenHTt  Ha  ocHOBaHim  CTaracraHecKHX  jiaimtix  o  pa- 
6oTe  KpynHtix  CKJia/ioB. 

TaKJiioHeHHe 

B  pe3yjitTaTe  aHajiH3a  pa6oTti  hcckojibkiix  CKJia/ioB  6tmo  coa/jaiio  onucaHiie  CTpyKTypti  h  Tex- 
HOJiorHHecKoro  npouccca  CKJia/ia  JIH.  o6mero  Bii/ia.  Oho  no3BOJiHJio  cycJiaTt  bbibo.t  o  ucJiecooGpai- 
hocth  Hcnoat30Baiina  ansi  vio/iCJiiipoBaimsi  cKJia.ua  JIH,  aiiajiHTH'iecKHX  vio/icjich  b  TepMHHax  Teopim 
MaccoBoro  oocayvKiiBaiina. 

Ha  ocHOBaHim  omicaHHa  CKJia^cKoro  xo  iaiicTBa  JIL(  6tma  pa3pa6oTaHa  aHajiHTHHecKaa  MO/iCJit 
CKJia^cKoro  xoiaiicTBa  JIH,,  npe/inaiiianeimaH  ansi  ero  CHHTe3a.  Ho  b  cnjiy  toto,  hto  annapaT  CMO 
rioiBoaacT  onpe.TCJiHTt  tojibko  ycpe/iiieimtie  xapaKTepucTHKii  CMO  ansi  noTOKa  iaaBOK  c  ycpe/iiien- 
HbiMH  napaMeTpaMH,  ansi  noBtiiiieiiiia  tohhocth  MoncaiipoBaima  riaaimpycTca  ncnoJib30BaTt  TaioKe 
HMHTaii,HOHHyio  \io/;c.nb.  B  stom  cjiyiae,  pe3yjitTaT,  riojiyneimbiH  npn  npoeKTupoBaHHii  CTpyKTypti 
JIH,  c  noMomtio  aHajiHTHHecKoii  vio.tcjih,  oy/iCT  minsnucsi  orapaBHon  tohkoh  ansi  HMHTaiiHOHHoro 
MOHcanpoBaima.  KpoMe  3Toro,  HMinannoiiiiaa  Moment  no3BOJiHT  yroHHHTt  iioay'icinitic  pe3yjitTa- 
Tti,  onpeaenHTb  npocTpaHCTBeHHoe  pacnoao/Kcimc  ooopy/ioBainui  n  Hcnont30BaTt  b  mo/icjih  ontiT- 
Htie  jiaiiiibie  o  nocTynjieHHn/oTnpaBJieHHH  TpaHcnopTa,  pa6oTe  nepcoHajia  h  ooopy/iOBaima. 
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Abstract 

We  propose  a  methodological  approach  based  on  the  generalized  automata  theory  (directed 
graphs  with  potentially  infinite  number  of  marks).  This  theory  can  be  used  to  model  metabolite 
biosynthesis  in  bacterial  culture.  Results  of  testing  of  our  algorithm  are  given. 

BBe/tetme 

IHitpoxo  H3BecTHa  3apana  MopenupoBaima  6nocHHTe3a  BemecTB  b  OaxTepnajiBHOH  KyntType  h, 
b  HacTHOCTH,  nocTpocimti  Mopcnit  peryjiamtH  sxcnpecciiH  reHOB,  cm.,  HanpitMep,  [1,2].  nonBiTxit 
TaKoro  MopcmipoBaima.  ocnoBaniiBic  Ha  annapaTax  p  it <]) c[)e  p  e  n  u  it  an  b  1 1  bi  x  ypaBHeHint  huh  cnynaitHBix 
npou,eccoB,  CTanxHBaioTca  c  h3bccthbimh  bbihhchhtcubhbimh  Tpy.TiiocTMMit.  a  Taxtxe  c  TpypHOCTttMH 
HHTepnpeTaHHH  pe3ynBTaTOB.  riocnepiiiic  CBHtaiiBi  c  kocbchhbim  xapaxTepoM  oimcaiiiin  oiiononinc- 
ckhx  npoucccoB  npn  it cnoJiB30B aHHH  Taxoro  \t ar c \t aT it 't c c ko ro  annapaTa.  TKenaTenBHO  pa3BHTHe 
6onee  npttMoro  h  bbihhchhtcubho  6onee  npo3palnioro  annapaTa  ,ina  penicillin  stoh  3apann. 

Mbi  npepnaracM  nopxop  k  yxa3aHHoit  3apane,  ocHOBaHHBiit  Ha  o6o6meHHOit  Teopnn  aBTOMaTOB 
(opneHTHpoBaHHBiH  rpacj)  c  noTcnnttanBito  occkoiiciiibim  hhcjiom  mctok).  Ha  stom  5t3Bixe  omtcBiBa- 
lOTcn  npoucccbi  TpaHCKpununH  n  Tp anen a i (it it  -  b  stom  coo6meHHH  b  nacra  penpeccopHoit  n  aTTe- 
HtoaTopHoit  peryiMHHH  axcnpecciiit  onepoHa  h  6nocnHTe3a  aMiiHoxiicnoT.  A  hmchho,  npcpnaracTca 
BBipeJIHTB  KOIICHIIOC  HHCJIO  BepiHHH  ipa(])a  -  «COCTOtlHHH  CHCTeMBI»:  H3  opnoro  GOCTOHHI1S  B03MO)KeH 

nepexop  b  opiio  H3  hcckojibkhx  ppyntx  b  3aBHCHM0CTn  ot,  HanpitMep,  KOHHeHTpaHHH  BemecTB  h 
tiia'icnitii  HeKOTopBix  cnynaitHBix  bcjihhhh.  CxatxeM,  b  3aBHCHMOCTH  ot  KOHiteHTpamtH  TpiinToifiaiia 
H3  «nay3HO-KOAOHHoro»  coctohiihh  ( xorpa  PHK-nonHMepa3a  naxo/uiTcti  b  iiocncpncM  TaxTe  nay3Bi, 
a  pnoocovia  -  Ha  nocncpncM  peryntiTopiiOM  xoponc)  bo3mo>kch  nepexop  b  « nocne  nay  ti  io-  xopo  i moc» 
cocTotmitc  (xorpa  pn6ocoMa  ocTanacB  Ha  tom  >xe  perynaTopnoM  Koponc)  unit  ncpexop  b  «nocnena- 
y3 no- nocne Kopoi  1 1  ioc»  cocTonnnc  (xorpa  pn6ocoMa  cornna  c  perynaTopiiBix  xopohob).  npn  stom 
BepuiHHaM  rpaifia  Ha  xatxpoM  TaxTe  pmiaMitnecKn  npunitcBiBaioTca  Hitcna,  xapaKTepH3ytomne:  porno 
OaxTepint  H3  KyjiBTypBi,  naxopmnnxcn  b  paHHOM  coctophhh,  h  ncKOTopbix  cpepHite  noxa3aTenH 
KyjiBTypBi.  Ha  ocHOBe  Taxoro  nopxopa  HaMH,  b  'iacTiiocTit,  xoMnBtoTepHO  MopennpoBanacB  peryna- 
Hitst  6110c  tniTeta  TpiinTocjiaHa.  Ebijih  nopyneHBi  rpac])HXH,  xorapBie  noxa3BiBatoT,  HanpitMep,  hto  pe- 
npeccopnan  perynniinn  EBicrpee  peantpyeT  Ha  xoHiteHTpaitHio  Tpnnno(])ana,  next  aTTcmoaTopnan 
(cJiaxT  3 kc  n  e  p  n  \t  c  man  b  n  o  h3bccthbih). 

1  OnacaHHe  Mopejin 

MHO>XeCTBO  B03M05XHBIX  C0CT03HHH  npepCTaBHM  MIIOVXCCTBOM  BepiHHH  OpHeHTItpOBaHHOrO 

rpaijia,  b  xorapoM  xatxpoe  nanpannennoe  pe6po  BepeT  H3  cocToaHitst  b  ppyroe  bobmovkiioc  coctoh- 
Hite.  Ka>xpoH  BepimtHe  npiiratcaHO  paitnoHanBHoe  hhcjio  (ot  0  po  100),  xoTopoe  miTepnpcTiipyeTcti 
xax  npoueHT  oaKTepnii  b  xyjiBType,  y  xorapBix  (])HKcnpoBaniiBin  onepoH  (opTonornunBin  pap  onepo- 
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hob)  naxo/iHTCfl  b  cocToami h.  cooTBeTCTByiomeM  stoh  BepniHHe.  TaKTOBaa  /mnaMHKa  Ha  stom  rpacjie 
coctoht  b  H3MeHeHHH  stoto  (nponem  noro)  pacnpepeneHiia  h  ncKOTopux  cpe/mux  xapaKTepucTHK 
KyjiBTypti. 

PaccMOTpuM  Ham  no/ixo/i  Ha  npHMepe  eiiHTe3a  rpiinToctiaHa.  PaccMaTpiiBaeTca  /mnaMHKa  H3- 
MeHemia  Konnempaiii-m  ([icpMCHTOB  eiiHTe3a  TpiinTO(})aHa,  caMoro  TpimTocjiaHa  h  aKTHBHoro  penpec- 
copa.  JJflfi  npocTOTti  mbi  roBopuM  ccimac  06  o/hiom  (])cp\icnTc  h  o/hiom  penpeccope,  xoTa  MopeaB 
nerKO  ri03B0JTHCT  paccMaipHBaTB  HecKonBKO  (JicpMCiiTOB  h  penpeccopoB/aKTHBaTopoB.  Kohchiio,  b 
pa3HBix  KJieTKax  KoimciirpanH h  BemecTB  b  Ka>K,3BiH  momciit  pauiHHaioTca.  Mbi  onepupyeM  c  hx 
cpe/iHHMH  maHemiaMii  (Tax  >Ke,  KaK  b  [1,  2]  h  MHorux  pa6oTax),  npiimiMaa,  hto  3aBHCHMOCTH  Meac- 
,iy  CpC/HIHM H  3HaneHHJIMH  (no  KpaiffleH  Mepe,  B  CpC/IHCM)  COOTBeTCTByiOT  laBHCHMOCTaM  MOK'.iy 
KOHH,eHTpaHIMMH  3THX  BCIUCCTB  B  OT/jeJIBHOH  KJTCTKC.  EcJIH  MBI  XOTHM  yHHTBIBaTB  nCO/lHOpO/lHOCTB 

KOHupHTpamiH,  to  movktio  orpaacaTB  b  coctojihhh  onepoHa  cTeneHB  KonuciiTpami h  Kaacporo  H3  Be- 
mecTB.  BepoaTHOCTB  noca/iKii  PHK-nonHMepa3Bi  (3a  o/mn  TaKT  BpeMemi)  3aBHCHT  ot  tckvihch  koh- 
peHTpamiH  aKTHBHoro  penpeccopa;  /ipynie  BcpoarnocTH  3aBHCJiT  TaKace  ot  pa3HHHHBix  KoniieiiTpa- 
HHH.  PcryjIHIIHH  npOH3BO,TCTBa  TpHnTOfJiaiia  BBipa>K'aCTCJI  B  CJTC/iyiOIHCM.  C  pOCTOM  KOIlUCIITpaHHH 
TpnnTO(])aiia:  pacTeT  BepoaTHOCTB  c/umra  ph6ocombi  c  peryjiaTopHoro  Ko/iona;  ycHJiHBaeTca  hhth- 
6npoBaHHe  cjiepMeHTa  TpunTocJiaHOM;  napaeT  KonnnecTBO  TpnnTO(})aHa,  npoii3BO/iHMoro  1%  cjiepMeH- 
Ta;  pacTeT  KOHpempapHa  aKTHBHoro  penpeccopa.  Bh/i  sthx  3aBHCHMOCTeH  no/ionpa/ica  Ha  ocHOBe 
H3BecTHBix  GnonoTHHecKiix  nao/no/icnin'i  h  H3  o6mnx  cooGpaacemiH  o  xapaKTepe  6H0CHHTe3a.  Yhh- 
TBiBanHCB  TaK>Ke  npopeccBi  yTHJin 3apHH  TpunTOfJiana.  ero  rpaHcnopTa  H3  BiiemncH  cpe/iBi,  pacna/ia 
(])cp\icnTa  h  pocTa  6aKTepnajiBHOH  KynBTypBi. 

Hama  MopeJiB  npouccca  6nocHHTe3a  TpunToejiana  BKJnonaeT:  miiovk'cctbo  cocToamiH  6aKTepnii 
h  ([jynKUHio  (bo3mo>kho,  BcpoflTnocTiiyio).  KOTopaa  no  riponem  noMy  pacnpepeneHiiio  6aKTepnii  no 
cocToamiaM  n  TCKymen  KoniienTpaium  ([jcpMCiiTa.  TpnnTO(])aiia  h  aKTHBHoro  penpeccopa  BBi/iacT  ho- 
Boe  npoiicmnoc  pacnpcpcacimc  h  HOByio  KonncnrpanHio  sthx  BemecTB  (aim  cnc/iyiomcro  TaKTa). 

Bbo.thtch  kohchhoc  cocToanne,  HHTepnpeTiipyeMoe  KaK  «bbixo/i  H3  nrpBi»,  Ha  KOTopoe  npo- 
peHTHoe  pacnpcpcacimc  He  pacnpocTpanaeTca.  Kouhhcctbo  nonaBiunx  b  kohchhoc  cocToanne  6aK- 
Tepini  cpa3y  BoiMcmacTca  npn6aBKOH  6aKTepiin  b  HananBHOM  cocToannn  (onepoH  cbooo/icii).  TaKHM 
o6pa30M,  HOBoe  npoiicmnoc  pacnpc/icjicnnc  6aKTepini  o/momaHiio  onpepeiiaeTca  no  CTapoMy  c 
noMoniBio  Ha6opa  t|)yHKHHH  fq,  rpe  aim  Kaacporo  cocToamia  q  cjiyHKHHa  fq(q)  yKa3BiBaeT,  KaK  (npo- 
ncirmo)  pacnpepenaioTca  no  cocToamiaM  q  ’  6aKTepnn,  naxo/inBimieca  b  cocToannn  q.  no  OKonna- 
HIIH  TaKTa. 

JJjm  npocTOTBi  c'lHTacM.  hto  ycnex  huh  Heycnex  CHHTe3a  onpepeiiaeTca  TeM,  kto  (pn6ocoMa 
huh  PHK-nonHMepa3a)  paHBme  nepeccHCT  cboio  «hhhhio  (J)HHHma»,  pacnoiioaceHHyio  y  ph6ocombi 
Ha  3apaHHOM  paccToanim  ot  rpynnBi  perynaTopHBix  ko.toiiob  (cnmaeM  hx  pacnoaovKcimBiMH  papoM; 
paaee  ko.toiiom  oy.TCM  Ha3BiBaTB  perynaTopHBin  ko.toii),  a  y  PHK-nonHMepa3Bi  -  Ha  Bapaimovi  pac- 
CToaHHH  ot  MecTa  nay3Bi.  HcKJiioHeHHeM  cmiTaeM  cnynan,  Korpa  b  momcht  iicpccc'icniia  noniiMepa- 
30H  «jihhhh  (J»HHHma»  pn6ocoMa  Boo6me  eme  He  cena  -  stot  cnynaH  othochm  k  Heycnexy.  HaMH 
npepaO/KCiiBi  pa3JiHHHBie  BapnaiiTBi  (JiynKiinii  fq,  a  TaioKe  (JjyHKHHii,  onpcpcaaiomnc  KonucnTpaimii 
([icpMCiiTa.  TpnnTO(})aHa  h  penpeccopa  Ha  eacpyiomcM  TaKTe  no  hx  KonuciiTpaimaM  Ha  npepBipyiHCM 
TaKTe. 

2  PesyjiBiaii.i  MO/ie.iHpoBanHa  h  bbibo/ibi 

npHHHMajIOCB,  HTO  CKOpOCTH  PHK-nOHHMepa3BI  II  pilOOCOMBI  nOCTOaHHBI  II  paBHBI  MC>K/iy  eo- 
6oh,  BpeMa  nay3Bi  nocToaHHo.  3a  c/mimny  BpeMemi  6paaocB  BpeMa  TpaHCKpunmin  noaHMepa30H 
o.inoro  HyioieoTHpa.  npn  sthx  ycnoBiiax  MHorne  napaMeTpBi  H3BecTHBi  H3  GnoaoTHHecKiix  .laniiBix 
hiih  npn6iiH>KeHHO  paccmiTBiBaioTca.  Mucaciinoe  BapBiipoBaHiie  napaMeTpoB,  3HaneHHe  KOTopBix  He 
Brioaiic  acHO,  noKa3ajio,  hto  rpa(])HKH  htotobbix  3aBHCHMOCTeH  (no  KpaiincH  Mepe,  Ha  KaHecTBeHHOM 
ypoBHe)  Maao  ot  hhx  3aBiicaT. 
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B  HanajitHOM  MOMeHTe  Bee  6aKTepnn  naxonunucb  b  coctojihiih  q0,  KonnenTpamm  ([icpMcnTa, 
TpnnTO(])ana  h  penpeccopa  6panncb  nyncBbiMH.  B  nepBbie  135  TaKTOB  (k'or/ia  npoi-nnoacTBO  (jiep- 
MeHTa  cmc  He  nana/mnocb)  KonnenTpamta  (])cp\icnTa  6bina  iryneBoii,  Konnempaima  TpunTocttaHa  - 
o'iciib  6hh3koh  k  Hynio,  KonnenTpaima  penpeccopa  Koncoaaacb  OKono  0.1.  3aTeM  KonneiiTpaima 
(JtepMeHTa  CTana  6bicipo  pacra  h  k  TaKTy  139  nocTurna  0.66,  a  nyrb  no3>Ke  (k  TaKTy  153)  h  Konnen- 
Tpaitna  TpHriTO(])ana  nocTurna  1.68,  hto  CHHTaeTca  mouth  kphthhcckhm  htobitkom.  B  sto  Bp  cm  a  6bi- 
na  BeJiHKa  h  KoiiHcnTpanna  penpeccopa,  pannaa  1.75.  3aTeM  Bee  KonuciiTpanHii  cTann  na^aTb  n  k 
TaKTy  271  KonuciiTpam-m  (JicpMCiiTa  n  TpnnTocJjaHa  ^ocththh  npnMepHO  tnaHcnwi  0.07,  hto  coot- 
BeTCTByeT  HcnocTaTKy  TpHnTO(])aiia. 

TaKne  DOJibiimc  KoneGaHim  oblbh  xapaKTepiiBi  nnnib  ana  HanaabHoro  OTpe3Ka  BpeMeHH,  Kor/ia 
encTeMa  perynnpoBKH  CHHTe3a  cmc  He  cmao Ha h 3 h po Ban ac b .  B  /tanbHeiimcM  Koncoaima  3aTyxaioT. 
3aTyxaHne  nponcxoanT  He  o'iciib  OBicTpo:  b  ccpeanne  BTopoii  tbicshh  TaKTOB  Bee  eme  3aMeTHbi  ko- 
neOaHna  KoimciiTpam-m  (JicpMCiiTa  npnMepHO  ot  0.08  /to  0.13  h  noHTH  chhxpohho  c  Hen  kojtcojtctch 
KOHueHTpauna  TpimTO(})aHa  (ot  0.08  /to  0.14)  h  Koimcmpaiimi  penpeccopa  (ot  0.86  ,to  1.18).  3th 
Koncoaima  eooTBeTCTByioT  ecTecTBeHHOMy  6  h  on  o  r  h  h  e  c  k  o m y  pmoiy.  Otmcthm,  hto,  KaK  noKa3ajiH 
HcntiTaHHa,  npe/tcnbHbic  Biia'icnmi  KomienTpaimii  He  3aBHcaT  ot  HanajibHoro  pacnpe/tcnenm-i  6aKTe- 
pHH  no  cocToanimiM  h  ot  HanajibHbix  KoimciiTpannii. 

/(an  conocTaBneHna  aTTcmoaTopnoii  h  pcnpeccopnoil  cncTeM  perynaunn  npoBonnaocb  eme  /ma 
HcnbiTaHiia.  B  nepBOM  H3  hhx  6biJia  pe3KO  ycmnena  pout  penpeccopa  (cooTBeTCTByiomne  napaMeTpbi 
6  bum  3aaanbi  paBHtiMH  0.1,  T.e.  b  a Ba  pa3a  Mciibmc  CTanaapTnoii  BenHHHHbi).  B  pe3yai>TaTe  3aTyxa- 
Hne  KoaeOaHHH  pe3Ko  ycKopunocb:  b  cepcamic  BTopoii  Tticann  TaKTOB  hhkh  npaKTHHecKH  hcmct: 
KOHueHTpauna  ([icpMCiiTa  cTa6HaH3HpoBaaacb  Ha  ypoBHe  0.11,  a  KonuciiTpaima  TpHnTOfJiana  -  Ha 
ypoBHe  0.12.  Bo  BTopoM  iicnbiTamiH,  naooopoT,  ponb  pcnpeccopnoii  chctcmbi  perynanim  Obina  oc- 
naonena  (eooTBeTCTByiomHe  napaMeTpbi  paBHaaneb  0.5).  B  pe3yabTaTe  Koncoaima  CTann  cunbncc,  a 
hx  3aTyxaHHe  BaMcanunocb:  b  eepeauHe  BTopoii  Tbieann  TaKTOB  Koniicirrpaima  ([icpMCiiTa  Koncoa- 
aaeb  ot  0.06  ao  0.14,  a  KonuciiTpaiiHa  TpHHTO([)aiia  -  ot  0.06  ao  0.17.  TaKHM  o6pa30M,  movkiio  eae- 
aaTb  BbiBoa,  hto  penpeecopHaa  encTeMa  pcrynamm  aeiicTByeT  6oaee  onepaTHBHO  h  obicTpcc  pearn- 
pyeT  Ha  HeaocTaTOK  nan  H36biTOK  TpnnTO(])ana,  hcm  aTTemoaTopHaa.  3tot  BbiBoa  coBnaaaeT  e  H3- 
BecTHbiM  noao/KciiHCM  o  OoabiueH  HyBCTBHTeabHocTH  penpeccopHoii  encTeMbi  no  cpaBHeHHio  c  aT- 
TeHIOaTOpHOH . 

BtoObi  npn6aH3HTb  Moaeab  k  onoaorn'iccKOH  peaabHOCTH  b  Hee  TaioKe  BBoanaea  aacMCiiT  cny- 
HaiiHOCTH.  A  HMeHHO,  nocKoabKy  b  peaabHOCTH  noTpconocTb  KaeTKH  b  TpnnTO(|tanc  HenocToaHHa, 
OTpavKaiomnii  3Ty  noTpconocTb  napaMeTp  KoaeOaaca  eaynaHHbiM  o6pa30M  OKoao  CBoero  epeaHero 
maHemiH.  Ilpn  stom  Bee  onueaHHbie  3aKOHOMepHOCTH  coxpaHHnHCb,  ho  Koneoaimn  cTaan  6oaee 
xaoTHHecKHMH  h  nepecTaan  3aTyxaTb  b  npeaeae. 
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Abstract 

We  consider  finding  and  counting  n-clique  in  any  n-partite  graph  with  two  vertices  in  each  part. 

This  task  can  be  reduced  to  linear  programming. 

BBeaetme 

HaMH  npe/utO/Kcn  cymecTBeHHO  hobbih  anropiiTM  noitCKa  kjihkh  b  MHoro/tOJiBHOM  rpatjte  c 
AByMa  BepinitHaMH  b  Kaaytoit  /tone,  KOToptiit  cbo/iht  3Ty  cjioacttyio  ta/iany  k  3a^aue  jimtemtoro  npo- 
rpaMMitpoBaHiM  (BTopaa  m  hhx  npc/tcTaBJiacTca  mhoto  6onee  npocToii).  PbBecTHO,  hto  iiohck  n- 
kjihkh  b  /7-aohbhom  rpacfie  c  /iByMfl  BepiniiHaMii  b  Ka>K,Toii  /lone  cbo/iutca  3a  noniiHOMiiajiBHoe  BpcMa 
k  noitCKy  mo/icuh  npono3iimioHanBHOH  kohbiohkthbhoh  nop\tanbiioii  (Jtopvtbi  c  ,TBy\iji  nHTepanaMH  b 
KaaytOH  /ihtbioiikuhh  (2KHO),  KOTopaa  b  cboio  onepe,HB  MoaceT  obitb  nail/ieiia  3a  noniiHOMHanBHoe 
BpcvfM.  [1],  npcqnaracMBiii  HaMH  no/ixo/i  no3BOJiaeT: 

•  PernaTt  ncxo/inyio  3a^auy  noncKa  kuhkh  c  noMomBio  c it m nne kc-m CTO/ta, 

•  riony'iaTB  npn  stom  /tonoJiiiHTCJibiiyio  HHtjtopMaitmo,  HanpitMep  oiteHKy  CBepxy  HHCJia  /7-khhk. 

1  riocTanoBKa  3atta*tH 

AnropHTMti  noncKa  kuhkh  no3BonaioT  pernaTB  3a,qa'in  BBipaBiiHBaimn  i iocji c/to b aTcn b hoct c it , 
T.e.  noncKa  Ha6opa  noxoacnx  cjiob,  no  o/inoMy  cnoBy  b  Kaamon  H3  n  nap.  TaKoit  Ha6op  chob  uacTO 
Ha3BiBaioT  cnrHanoM.  IIohck  cumajia  HHTepeceH  ana  pcmcima  ta/iau  6Hoiin(])op\taTHKH.  HanpitMep, 
ana  BBipaBHHBaHita  nyKneoTit/iiibix  i locncnoBaTcnbnocTcii .  B  3toh  Ba/ianc  no  n  /lamibiM  nocnc/iOBa- 
TeJiBHOCTaM  b  ajicjiaBHTe  {a,  c,  g,  t }  CTpoiiTca  /7-,nonBHBiH  rpac[)  G,  BepinitHaMH  KOToporo  cnyacaT  cno- 
Ba  H3  3thx  noon c/io b area b iioctc ii  (])HKCnpoBaimoii  /inmibi.  /],Be  BepmiiHBi  coe/iitnenbi  pe6poM  b  rpa- 
(Jie  G,  ecnn  ohii  hbhhiotch  caoBaMH  H3  pa3HBix  nocnc/iOBaTcnbnocTcii  it  noxoacn  /ipyr  Ha  /ipyra 
6onBiue  HeKOToporo  (})iiKcnpoBaimoro  nopora.  CncTeMe  nonapHO  noxoacnx  chob  (no  o/inoMy  cnoBy 
b  Ka>K,Toit  ii3  n  noon c/io b area b n octc it )  eooTBeTCTByeT  w-Kamca  b  rpatjte  G.  Echh  H3  HeKOTopBix  coo6- 
pavKcimii  b  Kaaytoii  n ocn c/10 b area b  1 10 ct h  BBi6paHO  no  /iBa  caoBa,  to  Kan/iaa  ,tona  rpatjta  G  co/tepaciiT 
no  .use  BepniHHBi. 

K  noncKy  khhkh  b  mhotoaohbhom  rpacjie  cbo.ihtcsi  11  /ipyran  ta/iana.  IlycTB  H3BecTHa  npo- 
CTpaHCTBeHHaa  CTpyKTypa  HeKOToporo  6enKa  Gohbiuoto  pa3Mepa.  Tpe6yeTca  HaitTii  MecTO  noca/iKH 
ncooiibmoii  Moae Kya bi  -a it ran/ia.  3Ta  3a^ana  HMeeT  npocTyio  vtcxaniiHCCKyio  Mo/icnb:  HaitTii  yiacTOK 
noBepxHOCTii,  k  KOTopoMy  \fo>Kiio  qocTaTO'nio  naoTHO  npnacaTB  aaniibiii  ma6noH. 

HanoMHitM  ocHOBHBie  noHaTita.  r par])  G  Ha3BiBaeTca  n-dojibHbiM,  ecjin  miiovkcctbo  BepimiH 
rpacjia  pa36nTO  Ha  n  none  it  TaK,  hto  kohubi  mo6oro  pe6pa  npnnaqnc>KaT  pa3HBiM  qonavi.  Mhoto- 
/tOJiBHBin  rpatj)  G  Ha3BiBaeTca  nonmiM  MHOZodojinnuM,  ecjin  Kaac^Bie  ABe  BepimiHBi  113  pa3HBix  H,oneit 
coe/tHHeHBi  pe6poM.  IIoiihbih  mhofo/iojibhbih  rpacf)  aBJiaeTca  noHHBiM  rpacJioM  Torqa  11  tohbko  Tor^a, 
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Kor.ua  Ka>K/iaji  nona  coctoht  113  onioi'i  BepniHHbi.  IIonHbiH  iio.irpac}).  HMeiomnii  n  BepiniiH,  Ha3biBaeT- 
CfL  n-KJIUKOU.  ,Z],eTa:iH  MO/KIIO  HaHTH  B  [2], 

2  IIojiHTonbi  ii  rpaijibi 

Hhvkc  hii.ickcbi  p,  q,  r  paBHbi  1  huh  2,  a  HHneKCbi  i,  j,  k  npo6eraioT  iiia'ienin-i  ot  1  no  n.  /Jjth  hc- 
noro  HHcna  77  onpenenHM  nomiTon  P„  b  4/?~-MepnoM  npocTpaHCTBe,  BbincnacMbiH  cnc.iyioincH  chc- 
TOMOH  paBOHCTB  II  IlCpaBCIICTB: 

(1)  OTHBcex  i,  j,  p,  q  Xijpq  =  Xjiqp, 

(2)  nna  Bcex  i  XUII  +Xii22  =  1, 

(3)  nna  Bcex  i  XiiI2  =  0, 

(4)  fljiuBcex  i,  j,  p  Xijpl  +Xijp2  =  Xiipp> 

(5)  nna  Bcex  i,  j,  p,  q  Xjpq  HeoTpupaTenbHo, 

(6)  nna  Bcex  i,  j,  k,  p,  q,  r  cyMMa  Xiipp  +  XJkqr  Sonbiue  jih6o  paBHa  cyMMe  Xjpq  +  Xikpr 

JleMMa  1.  JXjisl  nioGoro  oToopa’/Kcnini  f  cerMeHTa  {1,  2,  n}  b  miiovkcctbo  {1,  2}  TOHKa  X c 

KOOpflHHaTaMH 

XiJpq  =  l,  ecnn  p  =f(i)  h  q  =f(j), 

XijPq  =  0,  iiHane, 

aBJiaeTca  BepniHHOH  noniiTona  P„.  3aMeTHM,  hto  TaKHe  tohkh  cooTBOTCTByioT  /7-KJiHKaM  nonHO- 
ro  /7-aonbHoro  rpacjia  c  ^Byivm  BepimiHaMH  b  KaiKnoii  none. 

ffoKa3amejibcmeo.  KoopniiHaTbi  tohkh  X  paBHbi  0  huh  1 .  Ilpn  stom 
XijPq  =  1  Tor,n,a  h  tojibko  Torna,  KornaJJ,,^  =  1  h  Xjjqq  =  1. 

Ecnn  i  >  j  h  X,jPq  =  0,  to  Xiipp  =  0  huh  XJJqq  =  0. 

PaBOHCTBa  (1)  H  (3)  OHCBIIHIIBI.  PaBOHCTBa  (2)  CUC/iyiOT  H3  Toro,  HTO  B  Ka’/K.IOH  cyMMe  on  no  cna- 
raeMoe  paBHO  cihiihuc,  a  npyroc  paBHO  ny.iK). 

PaBOHCTBa  (4)  cnc.iyioT  H3  toto,  hto  b  Ka>K,ioH  cyMMe  He  6onee  o/inoro  cnaraeMoro  paBHO  chh- 
Hupe,  a  ipynie  paBHbi  Hynio. 

IlpoBepiiM  HepaBeHCTBo  (6).  Ecuh  Xppq  =  Xikpr  =  7,  to  o6e  nacra  HepaBeHCTBa  (6)  paBHbi  2. 
Ecuh  cpcm  niicen  XIJpq,  Xikpr  on  no  paBHO  cihiihuc,  to  ncBaa  n  npaBaa  nacra  paBHbi  c.ihhhhc.  Ecuh 
KOop.iHnaTBi  XjPq  =  Xikp,.  =  0,  to  npaBaa  nacTb  HepaBeHCTBa  (6)  paBHa  Hynio  h  He  ripcnocxoiHT 
neByio. 

PlTaK  TOHKa  X  ripHna.inoKHT  nonHTony  P„.  B  tohkc  X  Ka>K,ioc  H3  HepaBeHCTB  (5)  oopainaeTca  b 
paBeHCTBO.  Il03T0My  OHa  1B11CTC1  C.IHHCTBCHHOH  TOHKOH  HCpCCClICHH!-I  HeKOTOpbIX  (})aCCT  nOIIHTOna 
P„.  C-ie.iOBaTc.iBHO,  TOHKa  X hbjiuctch  BepniHHOH.  JleMMa  noKaiana. 

/?-/lonBnoMy  rpacjiy  G,  HMeiomeMy  no  use  BepniHHbi  b  Ka>K,iOH  none,  eonocTaBHM  a<})(|)HHHoe 
rioinpocTpancTBO  //(G),  bbi/icjihcmoc  BceMH  ypaBiieiimiMH  XjPq  =  0,  rne  hii.ickc  i  He  paBeH  HincKcy  j 
II  p-SL  BepiHHHa  7-H  ,1011 H  He  COC.lHHCHa  pe6pOM  C  q- H  BepniHHOH  j-  H  /10IIH. 

ToHKe  X  noniiTona  P„  eonocTaBHM  77-nonbHbiH  rpac])  g(X),  HMeiomiiii  2  BepniHHbi  b  KaacnOH  no¬ 
ne,  y  KOToporo  p-n  BepiniiHa  i-w  nonn  coenHHeHa  pe6poM  c  q-i \  BepniHHOH  j- h  n onn,  rne  j  >  i,  ecnn 
XijPq  >  0.  O'icbh.iho,  ecnn  TOHKa  X  npnHanne>KHT  ncpccc'icnHio  noniiTona  P„  c  nonnpocTpaHCTBOM 
H(G),  to  rpai})  g(X)  jibjisictc!-i  rionrpa(])OM  rpaijja  G. 

Yno6HO  CHHTaTb,  hto  ii  on  o>KH  Ten  b  ii  a  i  KoopnnHaTa  tohkh  X  noniiTona  P„  paBHa  Becy  BepniHHbi 
nnn  pe6pa  rpaijia  g(X). 
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JIcmmu  2.  Ecnn  TOHKa  X  iipiina/VTOKHT  nonuTony  P„.  to  rpac|)  g(X)  coTepncHT  /7-KJiHKy.  Eonee 
toto,  3Ta  KJiHKa  MonceT  Ebitb  jibho  omicaHa  3a  Bpevia.  orpaiin'iennoe  nomiHOMOM  ot  n. 

I 1oKci3amejibcm6o .  BbmennM  b  Kaacron  H3  Toneii  rpacjia  g(X)  HeKOTopyio  BepuiHHy,  npuHa^ne- 
VKamyio  /7-KJiHKe.  Ilpn  stom  yroEno  paccMaTpiiBaTb  TaKyio  iiyviepanHio  BepmiiH  Biiyipn  .tojih,  hto6bi 
b  KUHKe  OKa3ajiHCb  nepBbie  BepuiHHbi  Kaacrofl  tojih.  IlycTb  Tna  nioEoro  HiiTCKca  i  KoopTHiiaTa  Xiin 
He  MCiiBine  KoopTHiiaTBi  Xu22- 

CornacHo  (2),  MHoncecTBo  hii.tckcob  .touch  {1, ....  n }  paBHo  oObeTHiienmo  TByx  miiovkcctb 

So  =  {i  |  Xm  >  1/2} 

S,  =  {i  |  Xm  =  Xii22  =  1/2} 

H3  paBeHCTB  (4)  CJICTyCT,  HTO  TJia  JIK)6bIX  HHTCKCa  7  H3  MHO/KCCTBa  S/I  H  JIK)6orO  HHTCKCa  j  He 

paBHoro  i  Bbinoniicno 

Xj a  =  Xml  -  Xy]2  >  0. 

Eonee  toto,  ccjih  hiitckc  j  rip HiiaTnc>KHT  MHoacecTBy  Si,  to 

Xji 2  =  Xmi  -  Xyu  >  0. 

IlosTOMy  nepBaa  BepniHHa  b  Kaacrofl  Tone  H3  So  CBaiana  pe6poM  c  nepBOH  BepuiHHOH  b  KaacTOH 
Tpyrofi  Tone  H3  So  h  c  Kaacrofi  BepiuiiHofi  b  nioEofi  Tone  H3  Sj.  Ecnn  MHoacecTBO  Sj  coTcpncirr  He 
6onee  othoto  3Jic\tciiTa.  to  hckombih  nonHbifi  noTipacJ)  BKnionacT  nepByio  BepuiHHy  b  Kaacrofi  Tone. 

Ecnn  Tna  HHTeKCOB  i  h  p  nncno  Xiipp  >  0,  to  p-fi  BepniHHa  7-fi  Tonri  b  rpacjic  g(X)  coeTHHeHa 
pci  (Spavin  c  HeKOTopoH  BepniHHOH  Kaacrofi  Tpyrofi  Tonn  b  cnny  (4).  rioKa>KCM.  hto  b  rpacjie  g(X)  ecTb 
Taxan  KnriKa,  hto  Kaacpaa  Tona  H3  Sj  coTcpnciiT  BepuiHHy,  npiiHaTneacamyio  stoh  KUHKe.  Ecnn  mho- 
acecTBO  Si  =  {i,j}  coTepncuT  jxsa  sneMenra,  to  HafiTyTca  TaKHe  HHTeKCbi  p  h  q,  hto  XiJpq  >  0. 

IlycTB  mho/Kcctbo  .S'/  coTep>KHT  oojtbiiic  TByx  3neMeHTOB.  H3  paBeHCTB  (4)  cneTyeT,  hto  Tna 
jtioobix  HHTeKCOB  i,  j  H3  Si  Tna  nioooro  HHTeKca  p  cymecTByeT  TaKofi  hiitckc  q,  hto  XiJpq  He  MeHtnie 
1/4. 

OiiKcupyeM  tjtcvtciit  a  H3  MHoacecTBa  Sj.  Movkiio  CHHTaTb,  hto  Tna  Bcex  HHTeKCOB  j  H3  .S'/\ { a  } 
Xaji i  He  MeHBiue  Xaji2.  Miiovkcctbo  ,S'/\ { a  }  aBnaeTca  oobcthiiciihcm  TByx  HenepeceKaiomuxca  mho- 

VKCCTB 

SI0  =  {ju3S,\{a}  \XaJ1,>  1/4} 

Sn  =  {ju3S,\{a}  |  Xaju  —  Xaj,2  =  1/4} 

H3  HepaBeHCTB  (6)  cneTyeT,  hto  Tna  Bcex  HHTeKCOB  i,  j,  k  H3  .S'/  h  Tna  Bcex  HHTeKCOB  p,  q,  r 
cyMMa  Xjpq  +  Xikpr  He  npeBocxoTHT  cyMMy  1/2  +  XJkqr. 

/Via  nroOBix  pa3HBix  HHTeKCOB  i  h  j  H3  SI0  nepBbie  BepmuHbi  b  a- fi,  7-h  h  /-it  Tonax  coeTHHeHbi 
pciopaviH.  Eonee  toto,  Tna  jhoobix  HHTeKCOB  i  H3  Sw  h  j  H3  Sk\{a,  i}  nepBbie  BepuiHHbi  b  a-ii,  7-h  to- 
nax  coeTHHeHbi  pciopaviH  c  Kaacron  BepuiHHOH  /'- it  tohh.  Ecnn  miio>kcctbo  Sn  nycTO  nnn  coTcpvKHT 
eTHHCTBeHHblH  MCMCHT.  TO  HCKOMaa  KIHKa  BKUKI'iaCT  nepBbie  BepuiHHbi  Ka5KTOH  TOnH.  IlosTOMy 
ocTaeTca  nocTpoiiTb  KUHKy,  BepuiHHbi  KOTopoii  ne5KaT  b  Tonax  c  HOMepaMH  H3  Miio>KCCTBa  Sn,  KorTa 
oho  HMeeT  He  MeHbiue  TByx  me  vie  hto  b.  stoto  (|)HKCHpyevi  sncvtciiT  h  H3  Sn  h  pa36nBaeM  mho- 
vkcctbo  .S'/ /\ { b  j  b  o67)CTHiiciihc  TByx  HenepeceKaiomuxca  iiotmiiovkcctb  Sno  11  Sm ■  IloBTopaa  stot 
npouccc,  Mbi  hhoo  nocTpoiiM  /7-KnHKy  b  rpacfic  g(X),  nn6o  3a  He  6onee  'icvi  n  uiaroB  npiiTeM  k  Ba.Ta'ic 
nocTpoeHiia  khhkh,  BepuiHHbi  KOTopoii  neacaT  b  Tonax  c  HOMepaMH  H3  TaKoro  MHoacecTBa  S,  hto  Tna 
nioEbix  HHTeKCOB  i,  j  H3  S  ii  nioobix  hiitckcob  p,  q  KoopTHHaTa  XiJpq  =  1/4.  O'icbhtho.  hto  mo>kho 
BBiopaTB  nioEyio  BepuiHHy  b  Kaacron  Tone  H3  S.  JleMMa  TOKa3aHa. 

3aKJno»ieHHe 

Teopejvia.  IlycTb  /7-TonbHbiH  rpacj)  G  HMeeT  no  TBe  BepuiHHbi  b  Kaacroii  Tone. 

Ecnn  ncpccc'ieiiHC  I  nomiTona  P„  h  npocTpaHCTBa  H(G)  He  nycToe,  to  rpacj)  G  HMeeT  xoTa  6bi 
OTHy  /7-KHHKy. 
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Ecjih  pa3MepH0CTB  iicpccc'icnna  /nonHTona  P„  h  npocipaHCTBa  H(G)  paBHa  e/wimne.  to  rpat}) 
G  HMeeT  jih6o  omy,  jih6o  ,ibc  «-khhkh. 

I ’JoKa3amejibcmeo .  H3  jiomm  1  h  2  cne,nyeT,  hto  rpac|)  G  coaep>KHT  /7-KJiHKy  Tor.ua  11  tojibko  to- 
r,ia,  Kor,ia  iiepcce'ieime  nonHTona  Pn  h  npocipaHCTBa  H(G)  HenycToe.  Eonee  toto,  ecnH  nail/teiia 
TOHKa  X b  ncpccc'icniin  nonHTona  P„  c  npocipaHCTBOM  H(G),  to  /7-KJiHKa  onpenemteTca  3(})(|)eKTHBHO 
no  neMMe  2.  noniiTon  P„  la/taii  cncTeMon  H3  0(n)  paBOHCTB  h  HepaBeHCTB.  IIohck  /7-khhkh  cboihi- 
cfi  k  la/ta'ic  nnHenHoro  nporp a m m h  po  b  a  11  h  h  n  Tpe6yeT  nurnt  nonnHOMnantHoro  BpeMeHH. 

C  ipyroil  cTopoHti,  /7-khhkh  eooTBeTCTBytoT  BepniHHaM  nonHTona  P„.  Ecjih  rpat})  G  HMeeT  n  n- 
KJIHKH,  TO  nCpCCC'ICIlHC  /  CO,lCp>KHT  TpH  BepniHHBI  nOJIHTOna.  rioCKOJTbKy  IIHKaKaSI  H3  BepniHH  He 
aBJiaeTca  BBinyKnon  KOM6nHau,HeH  ,iByx  npyrax,  to  pa3MepH0CTi>  nepeceneHiM  /  He  MeHtuie  2.  Ilpo- 
THBOpCIHC  /lOKaibIBaCT,  HTO  CyiHCCTByCT  He  EoJIbUie  ,TByX  77-KJIHK. 

OnmemuM,  hto  pa3MepHOCTt  nonHTona  Pn  paBHa  n(n+l)/2.  /JeHCTBHTeJiBHO,  nocKontKy  Koop- 
HHHaTbi  Bii,ia  Xyii  on  1103 n a'n  10  onpcieiiiOT  TOHKy  nonHTona  P„.  to  paiMcpiiocTb  He  npcBocxoiHT 
n(n+l)/2. 

C  ipyroli  cTopoiibi,  cpe/w  BepuniH,  cooTBeTCTByiomux  77-KJiHKaM  nojmoro  /7-hohbhoto  rpacjja, 
cymecTByeT  n(n+l)/2+l  a(j)(})HHHO  He3aBHCHMan  TOHKa.  3to  TOHKa  c  KoopaiiHaTaMH  Xmi  =  0,  n  to- 
nex,  y  KOTopiix  cpe/w  KoopiHiiaT  Xllt  1  0,1  n a  ciHiiiina.  a  ocTaibiibic  paBiiu  iiyuo,  h  n(n-l)/2  tohck,  y 
KOTOpbIX  cpcm  KoopiHiiaT  Xiiit  ,1BC  C/lHIlHIIbl,  a  OCTajtbllblC  paBIlbl  HyjIH.  Il03T0My  pa3MepH0CTi> 
nonHTona  P„  paBHa  n(n+l)/2. 
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Abstract 

The  task  of  regulator  signal  detecting  is  formulated  for  a  signal  with  complicated  structure.  The 
algorithm  solving  this  task  is  presented. 

BBe/tetme 

TeKymne  Koni(enTpai|i-m  MoneKyn  b  KJieTKe  b  tnaunTcabiioH  Mepe  taBHCHT  ot  npoTeKaiomux 
6  it  o  x  it  m  it  ‘I  cc  k  it  x  peak' unit  b  Hen  (b  pa6oTe  p  a  c  c  m  a  Tp  it  b  a  e  t  c  h  cnyuait  npoKapnoT).  KaK  npaBitao,  pe- 
a  k  it  it  st  npoTeKaeT  no  Mepe  nocTynneHiiH  b  niiTonaatMy  KJieTKH  eooTBeTCTByiomero  Ha6opa  (])cp\icii- 
TOB,  HTO  3aBHCHT  OT  OKCTipCCCItll  COOTBCTCTBy IOIIII1X  ipynn  TeHOB  (peryjIOHOB  H  HX  nOHUnHCTpOHHBIX 
cnynaeB  -  onepoHOB).  TaKHM  o6pa30M,  TCKyinaa  >kh3hb  KJieTKH  b  'iiianitTeabiioit  cTeneHit  coctoht  b 
pc  rya  hi  hi  it  rpynn  reHOB  b  3aBncnMOCTH  ot  ee  BHyTpeHHnx  n  BHeniHux  ycaoBitii  >Kii3iic,TCHTcaBiiocTii. 
H3BecTHbi  pa3Hi>ie  Tnnbi  peryaHiiitii:  ocHOBaHHBie  Ha  6cnoK-/T,H Kobom  BaanMO/iciicTBitit  ( i io3iitii bi ran 
nun  itcraTitBiiaH,  Kor.ua  aKTHBaTop  nun  penpeccop  CBHtbiBaeTCH  c  cootb ctct By io 1 1 1 it \t  caiiTOM  b  jih- 
aepnoii  o6nacTH  onepoHa,  oobi'ino  pacnono5KeHHbiM  BHyipn  npoMOTepa  nun  b6jih3h  Hero);  huh  oc- 
HOBaHHBie  Ha  o6pa30BaHHH  c n e h it (]i it  n  e  c  k  it  x  BTopiiuiibix  CTpyKTyp  mPHK  (HanpiiMep,  aabTcpnaTHB- 
hbix  h,  b  'iacTiiocTit,  aTTeHioaTopHBix  -  b  nocacancM  caynac  MexaHH3M  peryaHiiit it  3aBHCHT  ot  B3a- 
hmhoto  pacnono>KeHH)i  PHK-nonnMepa3bi  h  ph6ocombi  b  napannenbHo  itayimix  npou,eccax  TpaHc- 
Kpiinmin  h  TpancaHiiiiii);  peryaHiiitH  ajuiocTepiiHecKaa  (Kor.ua  Konciiibiii  it  pony  kt  KaTanionpyeMOH 
(])cp\iciiTaMii  peaKpuH  HHrn6npyeT  pa6oTy  o/tnoro  H3  t])cp\tciiTOB)  h  apyritc.  B  npou,eccax  mPHKo- 
boh  peryaHiiit  it  6om>iuyio  pout  nrpaioT:  an/iepnbin  nenTiia  c  peryaHTopiibiMit  KO/ioiia\iii.  CTaonait- 
3itpyiomHe  6enKH,  tPHK,  MoaeKya  bi  -  n\)  c[)  c  KTop  bi  h  T.n.  MacTO  b  ynpaBaeiiitit  o/tnoro  onepoHa  ynacT- 
ByioT  iicckoabKO  pa3Hbix  TitnoB  pc  rya  hi  in  it. 

1  XlOCTttHOBKtt  3a^aHH 

PcryaHHiiit  c  iiomoihbio  6enKOB-penpeccopoB  nan  aKTHBaTopoB,  a  TatoKe  aaaocTcpnnecKnc  pe- 
ryaHiinn  itay'iaioTCH  cpaBiniTcaBiio  /taBiio.  OynaaMciiTaaBiiaH  Ba>KHOCTb  ajibTepHaTHBHoit  pcryaHiinn 
o6Hapy>KeHa  nc/iaBiio,  Kor.ua  6 wait  nait/tciibi  HOBbie  ee  npiiMcpBi. 

B  nacTOHincc  BpcviH  paciiiHejipoBano  h  /locaynno  6onee  100  noaiiBix  reHOMOB,  iicckoabKO  cotch 
noaiibix  reHOMOB  ccKBcnitpyioTCH  h  oy/tyT  aocTymibi  b  oan/Kaitiucc  BpcviH.  He  roBopn  y>Ke  o  cerae- 
HupoBaHHH  'iacTcit  reHOMOB.  TaKoit  orpoMiibiii  o6bc\t  Hii(]iopManiiii  pcaacT  HeB03M0>KHBiM  aaoopa- 
TopHBin  6  it  o  x  it  m  it  'i  ee  k  it  it  aHanH3  iioaaBaHioincro  ooabiiiitncTBa  reHOMOB,  no3TOMy  ncooxoanvibi  aji- 
ropHTMbi  KOMnbioTepHoro  a  i  manta  reHOMOB  h,  b  'iacTiiocTit.  noucm  nomemfuciMHbix  ammewoa- 
mopnbix  cmpyKmyp  b  aocTaTOHHO  noaHO  ceKBeHHpoBaHHbix  reHOMax,  KOToptie  6biiih  6bi  npHMeHHMBi 
ana  MaccoBoro  aHajiH3a  cpa3y  Bcex  opraHH3MOB  H3  /laimoit  Ta  kc  o  1 1  o  m  ii  a  cc  ko  ii  rpynnbi. 
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B  ochobhom  pjia  noncKa  peeyjimiopnbix  cueucuioe  po  chx  nop  npiiMemunicb  pBa  nopxopa:  co- 
CTaBnanocb  pacno3Haiomee  npaBHJio  (no  Bbi6opKe  HHpepHbix  o6nacTen,  copepvKamnx  pocTaTonno 
cxopnbic  perynHTopHtie  canTbi);  nun  TaKon  cnman  HCKaJicJi  ncnocpcpcTBcnno  b  Kaacpofi  H3  nocjie- 
aoBaTenbHOCTen,  bxophiuhx  b  Bbi6opKy,  Ha  ocHOBe  cymccTBcnnoH  KOHcepBaTHBHOCTH  cnmana.  06a 
sth  nopxopa  nnoxo  ripHMcnHMbi  b  cjiynae  MaccoBoro  noncxa  aTTemoaTopHbix  CTpyKTyp.  CnTyanna 
oco6eHHO  ycno>KHaeTca,  Korpa  pent  hpct  o  noiicKe  pcrynaxopnoro  cnmana  pjia  reHOB  c  Hen3BecT- 
hoh  (JiyiiKUHcn  nnn  pjia  reHOMOB,  y  KOToptix  eme  He  BBiacnena  cipyKTypa  nm  cpccyiomcro  Hac  one- 
poHa. 

HaMH  paccMaTpHBaeTca  3apaHa  noncKa  aTTcmoaTopnon  perymipH h  b  Jinpcpnoii  oOjiacTH  reHa. 
VlaTCMaTH'iecKaH  nocTaHOBKa  stoh  sapami  TaKOBa.  /Jana  nocjiepOBaTejibHOGTb  (|)HKCHpoBaHHOH  pjih- 
hbi  b  aJicjjaBHTe  {A,  C,  T,  G};  Hymns  1 1 a ii t h  onpcpcjiennyio  yromiHCMyio  HiDKe  KOMOnnanwo  nop- 
cjiob  b  Hen,  cooTBeTCTByiomyio  GnonornnecKOMy  noimwo  aTTeHioaTopHOH  CTpyKTypbi.  A  h mcii no, 
aTTcmoaTopnaji  cTpyKTypa  HCKajiacb  KaK  coctojiiiuhi  H3  JinpepHoro  nenmpa  c  peryiMTopHbiMH  ko- 
poHaMH,  ynacTKa  ocTaTKOB  ypaipuia  h  Tpex  mm-uicK:  TepMHHaTopa,  aHTHTepMUHarapa  h  nay3HOH, 
onpcpcJicnnbiM  o6pa30M  pacnoJio)KeHHbix  OTHOCHTeJibHO  ppyr  ppyra.  K  stomv  Tpa,innnonno\iy  onu- 
caHHio  HaMH  6biJio  poOaBJieHO  npcpcTaBJicnnc  o  Tpex  cJiOBax  -  «ocHOBax»  sthx  Tpex  mni-uicK.  Ham 
anropuTM  peajiH3yeT  h.tcio  noncKa  HMeHHO  t3khx  Tpex  cjiob,  «nopo>KpaioinHX»  Tpn  eooTBeTCTByio- 
mne  HininiBKH;  onucaHHe  3Toro  ripHBcpeno  HiDKe. 

2  OnacaHHe  ajiropHTMOB 

YcnoBHMca  o6o3Hanamb  njiemi  nay3HOH  mmuibKH  1  h  2,  rniemi  TepMHHaTopa  3  h  4,  a  njiemi 
aHTHTepMHHaTopa  2'  h  3'. 

AjizopumM  npHMCinicTCH  pjia  HcepepOBaHHS  Bonpoca  o  Hajinmin  aTTeHioaTopHOH  peryjumHH  b 
o/iHoii  pa n non  jinpcpnoii  oGnacra:  b  Hen  iiiuctcji  caMa  aTTcmoaTopnaji  CTpyKTypa  huh  ooocnoBannc 
ee  oTcyTCTBiui  (T.e.  hihctch  anropuTMunecKoe  yKa3aHHe  Ha  OTcyxcTByiomnn  sjicmcht  TaKon  cTpyK- 
Typti).  HaMH  o6bihho  paecMaTpuBajiHCb  cjiynan,  Korpa  jinpepHaa  oOjiacTb  HMeeT  pjiHHy  b  450-800,  a 
imorpa  h  1000  HyKJieoTiipoB.  AjiropiiTM  nmeT  cmpyKmypy,  cocToamyio  H3  cnepyromux  3JieMeHTOB  b 
HCXOPHOH  1 1  y  KJI  COT  HP 1 1 0  H  I  lOCJICpOBaTCJIbHOCTH !  paMKH  C'lHTBIBailHfl,  KOPHpyiOIHCH  JTHpCpnBIH  nen- 
thp  c  naoopoM  perymiTopHbix  kopohob  b  HeM;  TpoHKH  cjiob  Sj,  s2,  S3,  KOTopbie  cJiyacaT  «ochoboh» 
ana  nocTpoefflui  nnen:  s2  nnen  2  h  2’,  s2  ripen  3  h  3’,  S3  ruiena  4;  11  Tpex  mni-uicK  -  TepMHHaTopa,  aH¬ 
THTepMHHaTopa  h  nay3HOH  (b  cootbctctbh n  c  sthmh  rnienaMH);  ynacTOK  ocTaTKOB  ypaujuia. 

B  anropuTMe  nenoJibiyioTCH  cjicpyiomnc  ocHOBHtie  napaMCTpw:  MHHHMantHaa  anima  pnpep- 
hoto  ncnTHpa;  pjimia  ynacTKa,  copepvKamcro  ocTaTKH  ypapiuia;  MHHHMajiBHoe  kojjh'icctbo  caMHX 
ocTaTKOB  ypapmia  b  stom  yiacTKc;  pjiHHa  Kaacporo  H3  chob  Sj,  s2,  S3;  MaKCHMantHoe  paccTomine 
(pa3HHH,a  MC/Kpy  HanajioM  nepBOH  Ovkbbi  cjiepyiomcro  cnoBa  h  nocncpncn  oyKBoii  npcpBipyincro 
CHOBa)  Me5Kpy  cjiob aMH  sj  h  s2,  s2  h  S3;  MaKCHMajibHoe  hhcho  pa3HHHHbix  (b  nape  s(  h  jj)  h  HeKOM- 
njTCMCiiTapnBix  (b  napax  sj  h  s2,  s2  h  S3)  nyKJicoTH/ioB;  MaKCHMajibHoe  paccToannc  MOKpy  HanaJiOM 
CJiOBa  S3  n  kohhom  cJiOBa  s2',  MaKCHMajibHoe  hhcjio  OT6npaeMbix  ajiropHTMOM  TpoeK  cjiob  sj,  s2,  S3; 
MaKCHMajibHoe  paccTOJmne  MC/Kpy  HanajioM  ynacTKa  ocTaTKOB  ypamuia  h  kohhom  CJiOBa  s2;  mhhh- 
MajibHoe  OTHomeHne  nncjia  nap  GC  k  nucjiy  nap  AT  b  cJiOBax  s2  h  sy  HHTepBajibHoe  3nalicnnc  pjih- 
hbi  (J)parMcnTa  po  nanana  neuin  aHTHTepMHHaTopa  -  nay  jnaa  mmuibKa  hihctch  b  stom  (JiparMciiTC. 

3nancnini  sthx  napaMeTpoB  rioponpanncb  c  noMombio  CTanpapniwx  npneMOB  CTaTHCTHKH, 
ophh  H3  hhx  (noncK  poBcpHTCJibiioro  HHTepBana  c  noMombio  pacnpcpcncniHi  CTbiopciiTa)  b  Ka'iccT- 
Be  npHMepa  yKa3aH  iihvkc.  J\na  Hamux  pe3yjibTaTOB  xapaKTepHbi  enepyioinHC  ina'icnna  sthx  napa- 
MeTpoB.  Ohh  ncpc'iHcnsnoTcsj  b  tom  >Ke  nopupKC,  KaK  Bbime:  30  HyKJieorapoB,  5,  8,  100,  2,  30,  15,  9, 
1.3,  ot  100  po  50. 

AnropuTM  nocJiepoBaTeJibHO  naxopHT. 

1.  KanpnpaTOB  b  nnpcpnBic  nenTHpbi.  Jinn  stoto  nepeonpaioTCJi  Bee  OTKpbiTbie  paMKH  cihtbi- 
BaHHH,  B  Ka>KpOH  H3  KOTOpbIX  HIUCTCM  CKOnjieHHe  peryjIHTOpHbIX  KOPOIIOB  COOTBeTCTByiOmeH  aMHHO- 
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KHCJIOTBI  (b  ripoucccc  C'ICTa  CnHCOK  3THX  KOAOHOB  MO>KGT  paCHIIipnTbCn  -  OH  TaiOKe  HBAHeTCH  napa- 
MeTpoM  anropHTMa). 

OTKpBITOH  paMKOH  C'lHTblBailHH  CHHTaCTCa  V'laCTOK  I IOCA CPO B aTC-B B HO CTH,  y  AO  Bn  C  T  BO  p  a  I O I H  H II 
ycnoBHJiM: 

1.  Ero  nepBtra  koaoh  aBjiaeica  CTapT-Koionovi  (oGbihho  sto  ATG,  pe>Ke  GTG  huh  TTG); 

2.  nocae/iiiHH  koaoh  aBnaeTca  CTon-KOAonoM  (oiiihm  H3  koaohob  TAA,  TAG,  TGA). 

3.  Jlflima  ynacTKa  b  iryKneoTiinax  KpaTiia  3  (T.e.  CTapT-Kopon.  CTon-Kopon  h  koaohbi,  neaca- 
HJHe  MOKAV  HHMH,  IiaXO/lflTCfl  B  paMKe  CHHTblBaHIia). 

4.  PaccTOJiHiie  MOKny  cTapT  h  cTon-Ko,iona\fH  He  MeHee  Mun  dji  nenm.  IIohck  Kan,iH,iaTOB 
BBinOailJICTCH  TpiiBHanBHo: 

A.  B  nocnenoBaTenBHOCTH  naxoniiM  ctoii-koaoiibi.  OTCTynaa  BJieBO  ot  KascAOro  CTori-Kopona 
Ha  paccToaHnn,  OonbiueM  Mun  dji  nenm  h  KpaTHOM  3,  iimeM  cTapT-Ko,ioiiBi.  HcKmonaeM  paMKH 
CHHTbiBaHHJi  co/iepvKamne  npynic  cion- koaohbi. 

B.  Ctoii-kopoiibi,  aim  KOTopBix  He  n  a  linen  CTapT-Kopon.  OTCCHBaioTca.  KaacAOro  cTon- 

KOPOIia  IiaXOAHTCa  MIIO’/KCCTBO  Bcex  B03M0)KHbIX  CTapT-K0,10II0B,  H3  KOTOpOrO  BBIOHpaCTCl  OAHU  c 
naHoonBincH  KoopiHnaToii  Hanana. 

C.  Jlflz  Ka>K,ioH  napBi  CTapT-Kopoii  h  CTon-KOAOH  naxo/uimuccfl  Me>KAy  hhmh  rpiinncTbi  pa3Me- 
HaiOTCa  KaK  KOAOHBI  COOTBeTCTByiOmHX  aMHHOKHCJIOT. 

D.  Cpc/i h  Tax  rionyHcimbix  paMOK  cniTBiBanna  0T6npaeM  Kan.iHpaTOB  b  niiAcpiibic  ncnTH/iBi. 
/In  a  3Toro  b  KaacAOM  paMKe  iimeM  iicnpcpBiBiioc  none  cooTBeTCTByiomux  perynaTopHbix  koaohob. 
Ecnn  cnepH(J)HHecKOH  Ana  xaimoro  onepoHa  aMHHOKHcnoTe  eooTBeTCTByeT  Manoe  kouhhcctbo  pa3- 
jihhhbix  koaohob  (HanpuMep,  1-2),  to  none  MonceT  6bitb  6onee  kopotkhm  (2  h  6onee  Konona).  Ecuh 
aMHHOKHcnoTe  eooTBeTCTByeT  6onee  2-x  koaohob,  to  nmeM  none  H3  4  h  6onee  koaohob.  EbBecTHo, 
hto  HeKOToptie  onepoHbi  perynnpyioTcn  c  noMoiUBio  nHAepHbix  nenTHAOB,  coAepncamiix  b  TaKOM 
none  cncmi(})HHCCKne  koaohbi  «qy>KHX»  aMHHOKHcnoT  (HanpuMep,  6nocHHTe3  TpeoHHHa  aBnaeTca 
H3oneunH-3aBHCHMBiM  h  T.A-)  -  b  TaKOM  cnynae  rioiBneiiHC  b  none  koaohob  «ny>KHX»  aMHHOKHcnoT 
He  CHHTaeTcn  pa3pbiB0M. 

Ecnn  hh  b  oahoh  paMKe  He  Hamnocb  nona  cnepH(J)HHecKHX  koaohob,  anropHTM  BbiAaeT  coo6- 
meHne  06  OTcyTCTBHH  aTTenioaTopnoii  pcrynanii h. 

/In  a  Ka>KAoro  HaiiAeHHoro  KaHAHAaTa  b  nHAepHbie  nenTHABi  ninyrca  Bee  nonxonaimic  ynacTKH 
ocTaTKOB  ypannna. 

JljifL  KaacAOH  napti  TaKHX  oobcktob  nmyTca  TpoiiKH  cnoB  Sj,  s2,  s:i;  TpoiiKH  copnipyioTca  b  no- 
pa.TKC  yBcnnHcima  paccToaima  MencAy  s2  h  s3,  H3  hhx  OTOiipaeTca  3aAaHHoe  nncno  nepBbix.  TpoiiKy 
cnoB  <Si,  s2,  S3>  hiiicm  KaK  KOM6iiHau,nio  noAcnoB  noeneAOBaTenbHOCTH  onmiaKOBoii  AnHHBi  dnu- 
m_cjioea  (oobihiio  dnunacnoea  =  8),  naxonaimixca  Ha  paccToanim  Apyr  ot  Apyra  He  6onee  koh- 
CTaHTBi  mqkc _dmma jumuibKu  (oObihho  MaKc  djiumjunujibKu  =  100)  HyicneoTHAOB  h  yAOBneTBo- 
paioimix  ycnoBiMM: 

1.  CnoBa  Si,  S2  KOMnneMeHTapHbi  c  tohhoctbio  ao  3aMeHbi  nio6bix  mcikc _pa3HUifa 
(mcikc _pci3Huna  <  djiuHa_cjioea)  HyKneoTHAOB.  2.  CnoBa  S2,  S3  KOMnneMeHTapHbi  c  tohhoctbio  ao 
3aMeHbi  juodhix  mcikc _pci3Huifa  ( mcikc _pa3Hui\a  <  dnum_cnoea)  HyicneoTHAOB.  3.  CnoBa  S],  S3  coBna- 
AaioT  c  tohhoctbio  ao  3aMeHbi  nio6bix  mcikc _pci3Hui{a  ( mcikc _pa3Hui\a  <  djium  aioea)  HyicneoTHAOB. 

Jljin  Ka5KAoro  noAcnoBa  s j  AnnHbi  djiuna  cnoea  Ha  0Tpe3Ke  [.?/+  dmma_cjioea\  sj+  djium  cnoea 
+  mcikc _djiUHa _iamuibKii\  HmyTcn  KOMnneMeHTapHbie  cnoBa  S2  Ecnn  HaxoAnTcn,  to  Ana  Kaamoro 
cnoBa  s2  Ha  0Tpe3Ke  djiuna  cnoea',  s2+  dnuna  cnoea  +  MaKc_dnuHajununbKu\  nmyTca  KOMnne¬ 
MeHTapHbie  cnoBa  S3  ijancc  npoBepaeTca  coBnaAeHiie  cnoB  st  h  S3 ;  BbiAaioTca  TpoiiKH. 

H3  Bcex  nonyHcimwx  TpoeK  cnoB  BbionpacM  OAHy,  BbinonHaa  cneAyiomne  AencTBiia. 

OTCOprapyeM  3TII  TpoiiKH  no  B03paCTaHHK>  pa3HHIIbI  MC/K'AV  KOOpAHHaTaMH  nepBOH  OyKBbI 
cnoBa  S3  h  nocneAHeii  Ovkbbi  cnoBa  s2.  HmeM  cnoBa,  yAOBneTBopaiomne  cneAyiomiiM  ycnoBiiaM: 
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1 .  Paiwina  MC>Kpy  KooppnnaTaMH  nepBoil  6yKBBi  cnoBa  S3  h  nocnepncn  6yKBBi  cnoBa  S3  mciib- 
me  MaKc  dejibma  (oObihho  MaKcdejibma  =  30;  ioiane  He  o6pa3yeTcn  HiniinBKa-TepMiiHaTop),  a  cpepn 
hhx  0T6npai0Tca  nepBBix  Kojiuuecmeo  omeemoe  otbctob  (o6bihho  KOJimecmeo_omeemoe  =15) 

2.  KooppmiaTa  nanana  cnoBa  S3  MciiBine  KooppmiaTBi  Hanana  ynacTica  ypapunoB  U  h  otctoht 
ot  Hee  He  6onee,  neM  Ha  paccmoamie_do_nojia_T  HyicneoTHpoB  (o6bihho  paccmomiue_do_nojifi_T 
paBHanocb  9). 

AnropiiTM  OTCneacHBaeT  h  thkoc  pononnnTcnBiroe  ycnoBiie: 

3.  CyMMapHoe  hhcho  KOMnncMciiTpiiBix  nap  GC  b  nape  chob  h  S3.  nopeneHHoe  Ha  hhcho 
KOMnjieMeHTapHBix  nap  AT  He  mciibiiic  x  (o6bihho  x  =  1.3),  T.e.  3Ta  napa  chob  ponacHa  6  bit  a  GC- 
nacBimennoii. 

B  cnynae  naxo/Kpcnna  TaKoil  TpoiiKH  ajiropHTM  nepexopm  k  cnepyiomcMy  rnary  h  cooomacT 
«aTTeHioaTopHaa  perynauna  o6Hapy>KeHa».  Echh  Taicaa  Tpoiiica  He  naxopiiTca.  to  anropiiTM  BBipaeT 
COOOIHCHHC  06  OTCyTCTBHH  aTTCHIOaHHH. 

3aTeM  n ocn cpo b aT en  b n o  no  S2  h  S3  CTpoiiTcn  TepMHHaTop  H3  ycnoBHH  MHHHMyMa  SHepnin,  h 
aHajiorHHHO  -  aHTHTepMHHaTop  h  nayinaa  mminBKa  (npn  lapanni.ix  napaMeTpax). 

Cpepn  Tax  nonyneHHBix  cipyKTyp  OTOnpaioTca  no  opnoMy  npepcTaBHTcnio  H3  icaiacporo  Knacca 
«nopo6ni>ix»  cipyKTyp  (onpepenneMoro  HaMH  OTHomeHneM  3 k b h b an chthocth)  .  Harnux  cnynaeB, 

Kax  npaBHJio,  (]iaKTHHCCKH  OKaBBiBanocB  no  op no m y - .1  b y m .  ho  He  6onee  Tpex  tpkhx  npepcTaBiiTcncii. 

HTaK,  TepMHHaTop  oopasycTca  cnapHBaHHeM  chob  y  n  S3  h  npo/ion>KcimcM  cnapii  Banna  b  o6e 
CTopoHbi.  AnBTcpnaTnBnocTB  TepMHHaTopa  h  aHTHTepMHHaTopa  noppcp'/KHBacTca  3a  chct  cnoBa  sp. 
aHTHTepMHHaTop  -  3to  innHHBKa,  BKHKi'iaioinaa  cnapHBaHHe  st  n  s2  c  H3MeHeHneM  cbooo/iiioh  3Hep- 
thh  CBopa'iHBanna.  MeHBHiiiM  HeKOToporo  napaMeTpa  (HanpHMep,  -10  KKan/\fonB,  mto  oGecncHiiBacT 
B03M03KH0CTB  CBOpaHHBaHHH  aHTHTepMHHaTopa). 

3  OScysKpemie  ajiropHTMa  h  o03op  pe3yjibTaTOB 

IlpaBHHbHOCTB  paOOTBI  aHTOpHTMa  II  OPT Bep>KpaCTC a  CpaBHeHHeM  pe3yHBTaTOB  (PICT  a  C  H3BeCT- 
HBIMH  6 HOHO ran CC K H M H  paHHBIMH,  a  TaK3Ke  pe3yHBTaTaMH  COBMeCTHBIX  BBipaBHHB3HHH  nannenilBIX 
HaMH  hobbix  h  y>Ke  H3BecTHBix  CHTHaHOB  aTTeHioaTopHOH  perynamin.  BBipaniiHBanna  roBopaT.  b 
HaCTHOCTH,  O  KOHCepBaTHBHOCTH  yKa3aHHBIX  TpOeK  CHOB.  /JCHCTBHTCHBnO: 

1.  nPH  HarneM  BBipaBHHBaHHH  nna  mhothx  onepoHOB  h  He3aBHCHMO  ot  anropoTvia  onpenena- 
lOTCH  CHOBa  S],  S2,  S3  H  OHH  OKa3BIBaiOTCa  KOHCepBaTHBHBIMH.  TaK,  pH  a  /rp-onepona  3TH  CHOBa  BBI- 
POBhhhhcb  paace  y  raMMa-,  anBcjia-  h  6eTa-npoTeo6aKTepiiii.  /Ipia  Kaacporo  H3  8  iriyneniiBix  onepoHOB 
y  opraHH3MOB  H3  op  noil  rpynnBi  sth  cnoBa  OKa3BiBaHHCB  opnnaKOBBiMn  c  to'iiioctbio  po  HecKOHBKHX 
6yKB. 

2.  Jlflfi  mhothx  onepoHOB  (HanpHMep,  thrABC  y  ra  m  m  a  -  n  poT  eo  6  a  kt  e  p  n  ii )  aHTHTepMHHaTopBi, 
nonyncniiBie  anropuTMOM  pna  pa3HBix  opraHH3MOB,  hmchh  cxopnyio  CTpyiaypy:  ohhbkhc  Biia'ienna 
HHcna  OTpe3KOB  h  hx  pp mi,  ohhbkhc  3iialicnna  pn nil  BBina'inBaiinn  h  hx  TirnoB  (opnocToponnnc  hhh 
PBycToponnnc),  h  t.p. 

AnropiiTM  ooccnenoBacT  cncpyioninc  ycnoBna: 

1.  Hamm  lie  niipepnoro  nennipa  c  non  cm  perynaTopiiBix  kopoiiob  cooTBeTCTByiomiix  aMHHO- 

KHCHOT. 

2.  ricpccc'icnnc  TepMHHaTopa  h  aHTHTepMHHaTopa. 

3.  OTcyTCTBiie  ncpecc'ienna  nay3Hoil  HiniinBKii  h  TepMHHaTopa. 

4.  PaccToanne  ot  Konpa  nona  perynaTopiiBix  kopoiiob  po  Hanana  neBoro  nnc'ia  aHTHTepMHHa¬ 
Topa  6onee  5  nyKncoTiipoB. 

KpoMe  toto,  anropiiTM  ripoBcpacT  nony'icniiBie  hm  otbctbi  Ha  BBinonHeHiie  ycnoBna.  KOTopoe 
HaOmopanocB  bo  mhothx  H3BecTHBix  cnynaax  aTTeHioaTopHOH  pcrynanmi:  paccToaimc  ot  koiiiui 
nnpepHoro  nennipa  po  nanana  neBoro  nnena  aHTHTepMHHaTopa  ot  -3  po  +3  nyKncoTiipoB. 
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ynoMjfflyroe  xopomee  BbipaBiiHBaime  no  pa3HBiM  ripn'miiavi  He  anaacTca  ooaiaTcaiaibiM  ycno- 
BiieM  HajiHHHH  aTTemoaTopHon  peryaaniin.  B  ircKOTopaix  opraHH3Max  (HanpuMep,  Y.  pestis )  cjipar- 
MeHTti  n  oca  c,io  b  aT  ea  b  1 1  o  ct  h  .  yiacTByionu-ic  b  Taxon  peryaaniin,  He  aBaaioTca  KOHcepBaTHBHBiMH  b 
apyrnx  ra  m via-  n poTCO 6 aKT  cp  h a x . 

/Via  iiaxo/Kycima  'iiicacimbix  iiia'icimii  iiepcincacimbix  BBirne  napaMeTpoB  aaropiiTMa  npiiMe- 
naioTca  CTaipTapTiibic  MCTO/ibi  CTaTHCTiiKii .  IIo  H3BecTHBiM  iiia'icimaM  X  sthx  napaMeTpoB,  KOTopbic, 
B  OCHOBHOM,  6pajIHCB  H3  pe3yJIBTaTOB  3 KC II Cp H  M  C  IITaa  b  II  bl  X  pa60T,  a  TaK/KC  H3  HaniHX  y5Ke  II 0,1TB cp- 
>K,iciiiibix  BBipaBHHBaHiieM  pe3yni>TaT0B,  iiaxoanancb  Biia'icima  napaMeTpa  n  /lOBepi-iTeabiibiii  HHTep- 
Ban.  Pacnpc.icacimc  X  6bliio  6hh3ko  k  nop\iaabiio\iy,  hto  npoBcpaaocb  CTaii,iapTiibi\f  o6pa30M;  nun 
b  ncKOTopbix  caynaax  mbi  pa6oTaan  c  /ipynivm  (HanpiiMep,  log-HopManBHBiM)  pacnpe,icacima\in.  3a 
caMo  Biia'icimc  6paaocB  cpc/incc  X  (o6bihho,  cpc.iiicc  apncjiMeTHHecKoe,  miopia  HHoe  cpcniicc)  n 
iiaxo/niaocb  KBa/ipan-i'inoc  OTKaoHemie  s.  06bihho  BBi6npaaacB  iia/ie>KnocTb  y  =  0,95  n  HCKaaea 


pa.iHyc  poBcpiiTcabiioro  HHTepBajia,  paBHBin  ty  •  —j= ,  r,ic  n  -  o6BeM  naoaio/ieimbix  ina'icimii  n  ty 


iiaxo/uiaca  CTaii.iapTiibiM  o6pa30M  no  Taoawic,  OTpa>KaioincH  cooTiiomcnna 


\X  -a 


<ty  -  2j  S(t,  n)dt  =  y  .  3aecB  S(t,  n )  -  naoTHOCTB  pacnpcncacima  Cnao/iciua. 


/],aa  Hauinx  napaMeTpoB  iiia'ieima  paanyca  obiao  iicooabiiiHM. 


162 


BHOHHOOPMATHKA:  OT  OECJIY5KHBAHHJI  3KCIIEPHMEHTA 
K  nOJIYHEHHK)  EHOJIOrHHECKH  3HAHHMEIX  PE3YJIETATOB 

A.A.  Mhpohob 

Mockobckhh  rocyflapcTBeHHbifi  yHHBepcHTeT 
1 19992,  MocKBa,  Bopo6beBbi  ropm 
aa_mironov@pochtamt.ru 
tcji: +7  (095)939-43-31 

Kmoueebie  aioea:  6uouH<popMamum,  amnia  nocnedoeamejibnocmeu,  anemia  danmix 

Abstract 

This  paper  describes  history  of  bioinformatics  and  presents  some  biologically  significant  results 
that  obtained  purely  by  computer  analysis. 

BBeaetme 

B  nacTotimcc  Bpcvist  6nonH(jtopMaTHKa,  KaK  cnc/iycT  H3  1 1 aa b a i r h jt .  tiB.iticTCti  HayKoit,  naxo/tti- 
nteitca  Ha  CTbiKe  Ohojiothh  it  HHcjtopMaTHKH.  Ociiobiibic  la/ia'in.  kotopbimh  lannMacTcti  3Ta  HayKa  - 
ananni  noen c/to BaTcn b hootch . 

1  HCTOptlH  6lI0IIII(|)0pMaTIIKII 

EnoHHtjtopMaTHKa  o(])op\tH.3acB  KaK  caMOCTOHTCJTBnafl  /iHCHHii.iHiia  b  Hanajie  80-x  ro/iOB  XX 
BeKa.  riOBO.lOM  K  B03HHKH0BeHItK>  3T0H  oOnaCTH  HayKH  n0CHy>KHI[0  OTKpblTIie  3  tjxjl  C KT HBHO TO  MCTO/ta 
onpeneneHint  HyKJieoTHTtHBix  nocne^oBaTenbHocTeH.  B  1978  -  80  it.  6bijih  onpezteneHBi  HecKOJiBKo 
nonHbix  n  oca  c/to  b  aTcn  b  n  oct  c  it  pa3MepoM  okojio  4  tbic.  ocHOBamtH  (6yKB)  -  n.iaiMH/ibi  pBR322, 
Bitpyca  capKOMbi  3eneHOH  MapTbiniKH  SV40,  6aKTepno(|)ara  OX- 1 74.  Crajio  tic  no,  hto  nocnc/tOBa- 
TenbHOCTH  ,1.3  ii  no  it  b  nccKo.ibKO  tbic.  ocHOBaHitit  He  MoryT  6bitb  npoaHajiH  3ttpoB  aHBi  Bpy'inyio. 
H  riOtlBH.iaCB  IlCOOXO/lHMOCTb  B  KOMnBIOTepHBIX  MCTO.iaX  o6pa6oTKH  TaKIiX  MaCCIiBOB  HH(J)OpMaHHH . 
la/iann,  KOTopBie  Tor/ia  CTOti.in  nacTO  6  burn  onciib  npocTBiMH  -  OTTpaHcnitpoBaTB  iiyK.icoTH.inyio 
nocjiejtoBaTejiBHocTB  b  6enoK,  HaitTit  oTKpBiTyio  paMKy,  HaitTit  caitTBi  pecTpiiKHitit,  HaitTit  cxo/ictbo 
,iByx  i  loc.i  c,iob  aTc.i  b  iioctc  ii .  3tot  Kpyr  aa/iau  onpc.ic.iti.icti  noTpconocTtiMH  3  kc  n  c  p  n  m  c  ii  t  bto  po  b  . 
Xotsi  y>Ke  b  to  Bpcviti  CTanH  (flop \ty.i n po b aTBC ti  h  6onee  c.iovkiibic  la/tann.  HeKOTopBie  H3  hiix  no  chx 
nop  HenB3H  CHimiTb  OKonnaTcnbno  pemeHHBiMH,  -  noitcK  reHOB,  cJ)H3HnecKoe  KapTitpoBaHtte,  nottcK 
CHTHanoB  b  n oc.i c,io b aT c.i b n o ct ti x .  npc/tCKaiannc  BTopHunoii  cipyKTypBi  PHK.  EHOHHcjtopMaTHKa 
o(]iop\tH.iacb  KaK  caMOCTOtiTc.ibiiati,  xotb  h  bc ri o mo raTc.i b n a ti .  BeTBB  HayKH  b  tiimapc  1980  r.,  Koryia 
BbiincjT  cneitHajiBHBiH  KOMnBioTepHBiH  BBinycK  ono-iorn'iccKoro  VKypnana  “Nucleic  acids  research”. 

BnponcM.  nepBBie  6 n o n n (]) o p m a  t  h  h  ec k n c  paooTbi.  nocBtiiiicniibin  aHajiH3y  n oc.i c/to b aTc.i b n o - 
CTeit,  notiBH.iHCb  paHBiue  (b  koiihc  60-x  -  Hanajie  70-x  ro.iOB  XX  BeKa).  3to  TenepB  yace  KJiaccnHC- 
CKtte  paooTbi  no  cpaBHeHttio  aMHHOKHCJiOTHBix  n oc.i c,io b aTc.i b i  ioctc ii  Gcjikob  -  nocTpoeHtte  Maipit- 
u,bi  cpaBiicnnti  aMHHOKHCJiOTHBix  ocTaTKOB  1/],chxo(}k}))  h  nocTpoeHtte  ajiropitTvta  BBipaBHHBaHittt  no- 
CJiejtOBaTeJiBHOCTeH  (Hn;tc.nb\tan,  ByHiu).  flpyroe  nanpaB.icnnc  Hccnc/iOBaiiHii  Obino  CBtnano  e  aHa- 
JIH30M  B03\f0/Kiibix  BTopn'iiibix  cipyKTyp  ipaHcnopTHBix  PHK.  B  pe3ynBTaTe  3itreH  oonapyvKn.i.  hto 
Bee  tPHK  movkiio  ynoaemr.  b  xapaKTepHyio  CTpyKTypy,  noxoacyio  Ha  K.icBcpiibin  jihct.  3tot  pe3ynB- 
TaT  cpa3y  Bomen  b  yMCOiiHtcH  no  MOJicKynapnoH  ononornn.  h  tojibko  nepet  12  jtct  6bijio  TKcncpn- 
MeHTajiBHO  noKa3aHO,  hto  sto  npc/iCKaiannc  BepHO. 

CnenytomitH  IT  an  CBtnan  e  yBenHnemieM  KonnnecTBa  npoHHTaHHoit  imt])op\tanHH.  KonnnecTBO 
pacniH(])poBannbix  i ioc.ic.io BaTc.i b 1 1 octc ii  ncpcBa.in.io  3a  Tbictiny.  pa3MepBi  noc-ic.iOBaTc.ibnocTcn 
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CTajIH  ^OCTHraTB  COTHH  TBIC5IH.  3tO  npHBeJIO  K  TOMy,  HTO  B03HHKJia  HeOOXO/lHMOCTB  xpaHemia  H  ppc- 
Tyna  k  HH())opMai;nn.  TaK  nonBiuiHCB  nepBBie  6amcH  nocne^OBaTentHOCTeH  -  6aHK  Jloc-AnaMoc,  6a3a 
naniiBix  EMBL,  6a3Bi  naniiBix  no  aMiiHOKiicnoTHBiM  nocne^OBaTenBHOCTHM.  noHBHncn  hobbih  KJiacc 
3a^an  -  6bictpbih  noncK  exo/iCTBa  b  6aHKax  noon e/io  BaTcn b iioctc ii . 

Cnc/iyeT  oTMeniTB,  hto  CKopocTB  pocTa  KOJiHHecTBa  npoHHTaHHoii  im(])opMaiiHH  npuMepHO 
coBna^ana  co  ckopoctbio  pocTa  moiiuiocth  KOMnBioTepoB  -  y/iBoeimc  3a  nonTopa  rona.  O/niaKO  He- 
KOTopBie  3a^ann  hmoiot  HenHHenHyio  3aBnciiMocTB  cjitokhocth  ot  pa3Mepa  namiBix.  nosTOMy  no- 
ripoKiicMy  ocTpo  ctost  BonpocBi  coa/ianini  3(}k})ckthbiibix  anropuTMOB. 

CiiTyanna  CTana  mciihtboi  c  noHBnenucM  npoeKTOB  pacmuffipoBKH  nonHBix  reHOMOB,  b  tom 
HHCne  reHOMa  HenoBeica.  Ecjih  ,to  stoto  ncpnona  3a/ia'iH  cTaBHJiHCB  Tax  -  ecTB  n ocnc/io b aTcn b  hoct  b  , 
npo  KOTopyio  y>Ke  MHoroe  H3BecTHO.  Haimi  'iTO-nnoynB  cmc.  TenepB  >Ke  KOMnBioTepHBiii  aHann3 
bbixo^hh  Ha  nepBBin  nnaH.  TpeooBanocB  npoaHajiH3npoBaTB  nonHBin  reHOM  h  naiiTH  b  HeM  hobbio 
oco6eHHOCTH  -  HOBBie  reHBi,  cumanBi  peryjumiiH  n  T.n.  H  ecnn  paiiBinc  KOMnBioTepHBiii  a  naan  3  men 
nocne  3KcnepnMeHTa,  to  TenepB  pe3ynBTaTBi  KOMnBioTepHoro  aHajiH3a  nacTO  onpcnenaioT  HanpaB- 
nefflie  3KcnepHMeHTajiBHon  pa6oTBi.  Bonce  toto,  nacTO  pe3ynBTaTBi  KOMnBioTepHoro  aHann3a  hbhh- 
iotcm  c  a  m  oc  to  a  t  cn  b  n  bi  M  h  GnonorHHecKH  3HaHHMBiMH  pe3ynBTaTaMH. 

CymecTBeHHyio  ponB  b  nonyneHun  OHonornnccKH  3HaHHMBix  pe3ynBTaTOB  CBirpano  noHBncnne 
He  o/moro,  a  h ecKOJiBKnx  poncTBcniiBix  reHOMOB.  3to  noBBonneT  ncnaTB  cpaBHHTenBHBiH  ananna 
reHOMOB,  KOTOpBIH,  B  CBOK)  O'lCpC/IB,  HBHHCTCH  OHeHB  MOHJHBIM  H O/IT B  Cp’/K/ia IOIHH M  HJIH  OTCCKaK)IHHM 
KOHTpOJieM. 

B  6 n 0 h n (j) o p m aT h k c  BecBMa  Ba>KHBiM  3TanoM  hb/imctch  (fiopMynnpoBKa  3a^aHH.  Ecjih  Ha  6hojio- 
THHecKOM  ypoBHe  3a^ana  movkct  6bitb  (He  Bcer.na)  /loCTaTonno  xopomo  nocTaBJieHa,  to  MaTCMaTHHC- 
ocaa  (JiopMynupoBKa  /icriycKacT  6onBmyio  CTeneHB  neo/inoinannocTB.  Tiihhhhbih  npHMep  -  Tpe6yeT- 
cfi  onpeneuHTB  noxovKH  hh  hbc  nocnc/iOBaTcnBiiocTH?  npocTeimias  m aT c m a  t  h  h  e  c  k a n  (])opMynnpoBKa 
eooTBeTCTByiomeH  aa/iami  -  naiiTH  pe/iaKimonnoc  paccTonnnc.  OnHaico,  KoppcKTiioc  pemeHne  stoh 
MaTeMaTHHecKoii  aa/ia'in  nacTO  npuBOHHT  k  HenpaBHJiBHBiM  OHonornnecKHM  pe3ynBTaTaM.  Cnc/iOBa- 
TeJiBHO,  iicooxo/ihmo  Tax  a])op\iynHpoBaTB  m aTe  \ia  t  h  h  e  c  Ky  i o  aa/iany,  hto6bi  ee  pemeHne  npiiBO/inno 
k  a^eKBaTHBiM  pciynBTaTaM.  3/iccb  MaTcvtaTHKa  TaK>KC  /u-iKTycT  cboh  ycnoBun.  3Ta  (])opMynnpoBKa 
AOH5KHa  no3BoiraTB  3(J)(})eKTHBHO  pemaTB  cooTBeTCTByiomyio  m aT c Mara necicym  3a^any. 

2  IlpiIIMepBI  npiIMCIICIMIH  6lIOIIII(|)OpMaTIIKII 

IlpHMep  y/iannoro  npuMenenini  KOMnBioTepHoro  auanma.  AHanH3  ajiBTepHaTHBHoro  cnnaii- 
CHHra  b  reHOMe  ncnoBCKa.  KpaTKoe  ononornnccKoc  bbc/ichhc.  Muonic  reHBi  HenoBeica  h  npyrnx 
opraHH3MOB  (3a  HCKJHOHeHneM  6aKTepnii)  HMeiOT  MoiaiiHiiyio  CTpyKTypy.  B  hhx  3HaHamne  ( ko/ih- 
pyiomne)  cerMeHTBi  (3K30hbi)  npepBaHBi  ncmaHamiiMH  (ncKo/inpyionniMH)  cerMeHTaMH  (umpoHa- 
MH).  IIpHHeM  HaCTO  pa3MepBI  HHTpOHOB  3HaHHTeHBHO  npeBBimaiOT  pa3MepBI  3K30H0B.  B  KnCTKC  cy- 
mecTByeT  cneHnajiBHBiH  MexaHH3M,  KOTopBiii  y3HaeT  hhtpohbi  h  hx  BBipe3aeT.  Oh  iraiBiBacTCH 
enjiaHCHHroM.  PaHee  6blhh  H3BecTHBi  OT/icnBii bic  npiipomiBic  cnynan,  Kor.ua  H3  onnoro  reHa  cooi-ipa- 
nacB  paiiian  M03aHKa  3K30hob,  hto  npuBonuno  k  o6pa30BaHHio  pa3HBix  6enKOBBix  riponyKTOB.  Onua- 
ko  non  roc  b  pc  via  CHHTanocB,  hto  sto  penKHC  3K30th'icckhc  cnynan. 

CyiHCCTByioiHHC  KOMnBioTepHBie  mcto/ibi  MoryT  no  1 1  ocn cno b aTcn b hoct h  reHa  y3HaTB  hhtpo¬ 
hbi,  h  npcncKasaTB  M03aHKy  3K30hob.  Onnaxo  ohh  ncnanoKiiBi  h  pa6oTaioT  ropa3/io  MeHee  tohho, 
neM  MoncKynnpnan  MamiiHa  KJieTKH.  Ho  b  paviKax  npoeiera  Fciiom  'ienoBCKa,  cymecTBOBana  npo- 
rpaMMa  onpcncnciiHn  nocncnoBaTcnBiiocTH  He  toubko  Bcero  reHOMa,  ho  TaioKe  h  y>Ke  cnnaiicHpo- 
BaHHBix  PHK,  a  TOHHee  hx  (JjparMCHTOB  -  EST.  Hano  otmcthtb,  hto  onpcncncimc  nocncnoBaTcnB- 
hocth  reHOMa,  huh  EST  ccii'iac  hocht  npoMBimneHHBiii  xapaKTcp  -  cymecTByioT  aBTOMaTionpoBaH- 
HBie  (})a6pHKH  no  'itciihio  reHOMOB.  KonnnecTBO  onpencncimBix  EST  HcnicnncTcn  MHJiJiHOHaMH. 

KovinBioTcpnan  3anana,  KOTopyio  mbi  pcmanii,  3aKJHOHajiacB  b  tom,  hto6bi  rionovKHTB  MHO>KecT- 
bo  EST  Ha  reHOM  HcnoBCKa.  nocKonBKy  EST  cnnaiicupoBanBi  (He  co,nep>KaT  hhtpohob),  a  reHOM  - 
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HeT,  to  TaKoe  KapTiipoBanne  no3BonaeT  onpcncJiHTB  b  reHOMe  uniponBi.  BnponeM,  Koppa  mbi  3Ty 
3a#any  ^enajiH,  reHOMa  nenoBeica  eme  He  6bijio,  a  6bijih  onpeaeneHBi  nocne^oBaTenBHocTH  hobojibho 
OonBiuoro  KomiHecTBa  OT^entHbix  reHOB.  Ebiji  pa3pa6oTaH  3c})(})ckthbiibih  anropuTM  KapTupoBaima 
(JjparMeHTOB  PHK  (EST)  Ha  reHOM,  h  k  HameMy  y/iuBneimio  mbi  oGnapyAT-uin  OonBiuoe  KOJiHHecTBO 
HeoAH03HaHHOCTeH,  KopTa  o/iiih  EST  yKa3BiBaioT  Ha  to,  hto  onpeaeneHHBiH  (jiparvienT  reHa  HBJiaeTca 
HHTpoHOM,  a  /ipynie  roBopirr,  hto  sto  3K30H.  IlocKoiiBKy  /lainiBie  EST  /loCTaTO'ino  rpaniBic  (no  no- 
CTpoeHHio),  to  mbi  BBenH  3HaHHTenBHoe  KOJiHHecTBo  (JjHUBTpoB,  yMeHBiuaiomHx  BJIHHHHC  apTccfiaK- 
TOB. 

B  pe3ynBTaTe  o6Hapy>KH:iocB,  hto  ,to  nonoBHHBi  reHOB  (bmccto  6%  no  npcvKiiHM  oneiiKaM) 
HMeiOT  pa3HBie  BapiiaHTBI  COOpKH  M03aHKH  3K30H0B.  Kopia  MBI  3TO  oOHapysciiJiH,  TO  6bihh  npo6neMBI 
c  ny6nHKau,neH  pe3ynBTaTOB,  o/inaKO  TenepB  sto  o6mee  MecTO.  Bee  3Hai0T,  hto  Kaic  MHHUMyM  nono- 
BHHa  reHOB  no/iBcp>KciiBi  ajiBTepHaTHBHOMy  cnjiaiiciinry.  EnonoriiHecKH  stot  (jicnovicn  mo>kho  iih- 
TepnpeTiipoBaTB  no  pa3HOMy.  C  o/inoii  ctopohbi,  anBTepHaTHBHBiH  cnnancuHr  no3BonaeT  ITpupopc 
KOHCTpynpoBaTB  HOBBie  cneuHajiBHBie  (jiopviBi  6enKOB  H3  hmcioihuxch  KupniiHUKOB.  C  apyron  -  3a- 
MCTIiafl  /lOJUl  H30(])0pM  He  KO/IIipyCT  6eHKOB,  II  nOSTOMy  MO>KeT  6BITB  npOCTO  OHIh6kOH  KJieTOHHOH 
MaiHHHBI. 

/(anee  mbi  peniHjiH  cpaBHHTB  anBTepHaTHBHBiH  cnnancuHr  nenoBeica  h  mbiuih.  C  tohkh  ipcima 
MOJieKyjiapHOH  Snonornn  sto  BecBMa  6nH3Kiie  opraHH3MBi.  99%  reHOB  o/inoro  opraHH3Ma  npe/iCTaB- 
neH  b  apyroM.  Eoubhihhctbo  reHOB  cnnaHcupyeTca  onunaKOBO.  Mbiiub  nacTO  HcnonB3yeTC5i  b  icane- 
CTBe  Mo^enBHoro  opraHH3Ma  ana  necne^OBaHna  nenoBeica.  B  'iacTiiocTH.  MHorne  Hccne^OBaHna  pa- 
Ka,  n pen b ap htch b n bi c  ncnBiTaHiia  neKapcTBeHHBix  npenapaTOB  h  MHoroe  npyroe  .nenaeTca  Ha  mbi- 
uiax. 

H30(J)opMBi,  cymecTByioiUHe  y  nenoBCKa,  6bihh  KapTiipoBaHBi  Ha  reHOM  mbiihh.  Ecuh  npn  stom 
OKa3BiBanocB,  hto  H30(J)op\ta  He  MO>KeT  6bitb  KapTiipoBaHa  nonHOCTBio,  a  iicKOTopbic  3K30HBI  npona- 
A ajin,  to  aenanca  bbibo/i  o  tom,  hto  eooTBeTCTByiomero  3K30Ha  y  mbiihh  HeT,  h  mbi  HMeeM  ^eno  c 
HeKOHcepBaTHBHBiM  ajiBTepHaTHBHBiM  cnnanciiHroM.  B  pe3ynBTaTe  aHanH3a  oica3aJiocB,  hto  6onee 
30%  reHOB  nenoBeica  HMeiOT  b  h  n  o  c  n  c  h  h (]) h li c c k h c  H30c|)opMBi.  BcTpeHHBiii  aHanH3  noKa3an,  hto  oko- 
jio  30%  reHOB  mbiihh  HMeiOT  cboh  cneu,H(J)HHecKHe  H30(J)opMBi. 

CymecTByeT  eme  MHoncecTBO  npiiMepoB  ripiiMcneniia  KOMnBioTepHBix  mcto/iob  aHajiH3a,  npn- 
BC.TIIIHX  K  3HaHHMBIM  pe3yHBTaTaM  -  3TO  II  nOHCK  HOBBIX  reHOB,  II  aHaHH3  peryiiaHHH,  H  nOHCK  HOBBIX 
peryiiaTopHBix  curnanoB,  h  MHoroe  npyroc. 

PciiOMiipya.  mo>kho  CKa3aTB,  hto  b  nacToamcc  b  pc  via  OnonHijiopMaTHKa  CTana  cymecTBeHHBiM 
3JieMeHTOM  OnonoriiHecKOH  HayKH,  cnocoonoii  He  tohbko  oOcnyacHBaTB  iiOTpconocTii  SKcncpiiMcn- 
TaTopoB,  ho  TaioKe  h  npoHymipoBaTB  cooctbciiiibic  pe3ynBTaTBi. 
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Abstract 

We  propose  a  new  approach  to  study  complex  reactions  based  on  step-by-step  informational  man¬ 
agement  for  a  research  process  of  some  object. 

BBettetme 

Muonic  3a/talni  b  ynpaBiienim.  HayKe  it  TexHHKe  (qaqee  npitMepti  Gepyrca  H3  xhmhhcckoh  Tex- 
HonorHit)  npiiBoatiT  k  neooxoqHMOCTii  HeeqeqoBaTb  npouccc,  b  kotopom  napaMeTp  y  mciihctch  b 
3aBHCHMOCTH  OT  HGCKOJIBKHX  (JjaKTOpOB  X],  Xi,  XK.  ’/IvCTiaTCTIBnafl  pent  Taxoro  HCCJIC/IOBaimst  co- 
CTOHT  B  TOM,  HTo6bI  nOHyHHTB  MaTCMaTHHCCKOC  OmteaHHe  STOH  3aBHCHMOCTH,  B  'taCTIIOCTH.  RJ1SL  no¬ 
on  cqyio  me  ro  ynpaBneimn  sthm  npoucccoM. 

H3BecTHO,  hto  npoTeKaHHe  cnomtoit  opranmiccKoii  peaKitrai  ocHOBaHO  Ha  ciinianbiroM  Btan- 
MoqeiiCTBHH,  BBipavKaiomcMca  BTopmnioii  CTpyKTypoit  MoneKyji.  B  peaKU,HH  ynacTByioT  peareHTbi, 
KaTajiH3aTopbi  n  pacTBopHTenH  c  yace  H3BecTHOH  CTpyKTypoit,  hto  no3BoqaeT  3aratcaTb  He  toubko 
CTexHOMeTpitHecKoe  ypaBHeHite  peaKu,HH,  ho  h  paccMOTpeTb  HecKontKo  anBTepHaTHBHBix  cxeM  npo- 
TCKaimtt  peaKH,HH  C  COOTBeTCTBytOUtHMH  KHHeTHHeCKHMH  3BKOH OM ep IIOCTM M It . 

J\ii cn epcnoHHBiH  aHanH3  no3BoqaeT  no  SMimpuHCCKHM  crpynnHpoBaHHbiM  qamibiM  bbi/icuhtb 
Te  (jiaKTopbi,  KOToptie  Biia'iitMo  BJiHttioT  Ha  H3yHaeMbiH  napaMeTp.  lip  it  /tocTaTounoM  KonunecTBe 
qaimbix  3to  no3BonaeT  yKa3aTb  HaitHHHe  b ta tt m oqe it ct  b  it  a  mok.tv  napaMH,  TpoitKaMH  h  6onee  (jtaK- 
TOpOB  H  pail/KItpOBaTB  BCe  (j)aKTOpBI  H  BiaHMO.TCiiCTBHa.  CymeCTBeHHBIM  IiepOCTaTKOM  HBjIHCTCtl  He- 
o6xoquMOCTb  6onbmoro  KonunecTBO  sxnmpmiccKHX  /taniiBix,  ho  h  npn  hx  HanunnH  qiicnepcHoimbiii 
aHaitH3  He  npcqnaracT  oiiiicaima  caMoit  3aBHCHMOCTH. 

PerpeccHOHHbiH  aHanH3  qqa  oi  mean  it  a  c  Basil  Meacqy  itHTepecytomiiMH  Hac  BemtHUHaMH  npeq- 
jiaraeT  nocTpoHTb  MHoroHJieH,  KOTopbiii  aBnacTca  cnpa\tneimeM  jMrmpuHCCKHX  /taniiBix.  Ilpii  no- 
CTpoeHHH  ypaBneima  perpecenn  MHiiHMiimpycTca  cyMMa  KBaqpaTOB  OTKnoiieniiii  sMimpuHCCKHX 
qaHHbix  ot  nonynaeMOH  perpecenn. 

IIpeqCTaBqaeTGa  nnoaoTBopiiBiM  oobchhiihtb  qaa  ynoManyrbix  noqxoqa  b  cxeMe,  KOTopaa  no- 
3bojiht  iteneHanpaBiteHHO  CTpoHTb  perpeccuio  n  npn  stom  host  anno  n  o6ocHOBaHHO  pacniupsTb 
3HaHiM  o  nponeccc,  KOTopbiii  onncbiBacTca  stoh  perpeccHeii.  IIpH  stom  aKTyajibHoit  CTanoBHTca 
saqana  cornacoBanna  SMiinpnnccKnx  /taniiBix,  nonyHeHHbix  Ha  pa3Hbix  3Tanax,  qua  nonynenna  aqcK- 
BaTHoro  onncanna  hx  ypaBHeHiteM  perpecenn. 

KnaccHHecKHH  noqxoq  qua  HtyHenna  peaKitrat  3aKHK>HaeTca  b  H3yHeHHit  imtcnenna  cKopocTH 
peaKitrat  hjih  Bbixoqa  itHTepecyiomero  npoqyKTa  npn  noonepeqHOM  H3MeHeHHit  oqnoro  H3  ycnoBnit 
npoTCKanna  stoh  peaKitnii.  OnTHMaitbHbiM  aBnaeTca  BapBiipoBanite  mhothx  (JiaKTopoB  Ha  onpeqe- 
qeHHOM  Hucne  ypoBHeii. 
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Ilo3TOMy  HeH36e>KHi>iM  CTanoRHTCH  npiiMeHeHne  onTHManbHoro  rijiaiiHpoBannsi  3KcnepiiMeHTa 
C  OTBCHaiOIIIHMH  nOCTaBJieHHOH  la/ia'IC  KpHTepiMMH  OIlTHMajILHOCTH  (HanpHMep,  OpTOrOHajIBHOCTB 
njianoB,  to  cctb  ycnOBHH  npoBC/icniisi  ontiTOB). 

Taxon  iK),ixo,T  mo >Kiio  Ha3BaTt  im(])opManHoniiBiM  ynpaBJieiiHCM  caMHM  ripoucccovi  Hiyncniisi 
HeKOToporo  hb,iciiii>i.  npoueccoM  nocTpoenm-i  m aT c m a t h 'i c c k o ii  mo/iciih,  HanpiiMep  aiovKiioii  xhmh- 
necKOH  pcaKiiHH.  Oh  iio3bojtict  iicnoni.30BaTb  nnijiopMaiinio,  co6paHHyio  paiiiBiMH  cnoco6aMH 
o6pa6oTKH  /lamiBix  b  o6mnpHoii  (jiaKTopnoii  o6nacTii  11  nonymiTb  bbibo/ibi,  corjiacyromiieca  co  bcom 
KOMnjIOKCOM  3H3HI1H  O  ripOUCCCC. 

1  Mo^ejib 

IlocTpoeHHe  perpecciiii  n p hiijito  na'iiniaTB  c  Jimieiinoro  ypaBncima  it,  earn  oho  nc/iocTaTO'ino 
cnpuMJiaeT  /lamiBic,  to  nocJic/iOBaTCJiBiio  yBeniiniiBaTb  hhcjio  'ijiciiob  Miioronjicna,  BK.no'iai  npoii3- 
BeneHioi  (JiaKTopoB.  hx  CTeneHii  h  t.,i.  Bmccmo  stoto  npe/uiaracTcn  noaic/iOBaTCJiBiio  BKjnonaTB  qjie- 
Hbi  ypaBiicniia.  i  nano  moot  b  KOTopwx  ,i,ia  sMniipiiHecKiix  ,iainiBix  onpe/iemieTCfl  /incnepcHoniiBiM 
aHajiH30M  huh  tcopcth'icckhmh  i  1 0,1  o>K  c  1 1  ii  >i  m  n  .  Ilpii  3tom  no.ixo/ic  b  ypaBHeHne  perpeccHii  nacTO  He 
oy.iyT  BKJHOHaTbcn  K03(J)(|)HHHeHTbi  npn  BbicHinx  CTcneiuix.  nonynaeMbie  npn  3tom  ypaBiieiiiia  per- 
peccHH  HMeiOT  npeiiMymecTBa  npn  aHajiH3e  h  HUTcpnpeTanHH  3aBHCHM0CTH  MOK/iy  HiynacMBiMH 
BeJIHHIlHaMH .  Hx  OCo6eHHOCTbIO  HBJlHeTCH  TO,  HTO  npH  (}l  II K  C  H  p  O  B  a  1 1 1 1  Bl  X  BIiaHCIlIIHX  Bcex  (JiaKTopoB, 
KpoMe  o/inoro,  3aBHCHM0CTb  no  jtomv  ocTaBineviycH  nepeMeHHbiM  (JiaKTopy  hbjihctch  amieiiiioii  (a 
ypaBHeHne  'iacTO  Ha3biBaioT  nonHJiiiHeHHbiM).  Taxiic  mo,ic,ih  ripiiropiiBi  am  oriiicaiiHi  cTaiinoHap- 
hoh  o6nacTH,  no3BonaioT  aHajiH3HpoB aTb  bjihhiihc  o/iiihx  (JiaKTopoB  npn  H3MeHeHiin  ypoBiieii  ,ipy- 
nix,  to  ecTb  nonyniiTb  KOJiH'iecTBcnnyio  mi(])opManiiio  o  b 3 a h m o,ic iic tbhsx  (JiaKTopoB,  h  b  to  )xe 
BpeMH  hx  nocTpoeHne  Tpe6yeT  MciiBincro  nncna  SMnupiiHecKHX  /lamiBix  (HanpiiMep,  momciio  iicnonb- 
30BaTb  .iByxypoBiicBBic  opToroHantHbie  nnaHbi). 

Ilpii  ncpcxo/ic  k  mynciiHio  hoboh  o6nacTii  npoTCKaiiiHi  npouccca  yKa3amiBiii  no/ixo.i  no3Bona- 
eT  iicnonb30BaTb  hmcioiiihcch  SMiinpu'iccKiic  /lannwc  h  y>Ke  nocTpoeHHyio  mo.icjib  b  KanecTBe  nc- 
xo/ihoh.  Ha  CJic/iyioincM  nanc  ucJicnanpaBJicnno,  c  yiCTOM  nojiy'iennoii  Hii(])opMaiiHH.  njianupyioT 
h  ripoBo.iHT  ontiTbi,  Ha  ocHOBaHHH  KOToptix  noJiynaioT  yTO'iiiciiiioc  oraicaHiie  iiccJic/iycMoii  3aBHCii- 
mocth,  nocne  nero  nepexo.iHT  k  CJic/iyiomcMy  many.  Xora  h  BecbMa  nacTHbiMii  npiiMepaMH  npiiMe- 
HeHim  npc/yiaracMoii  cxeMbi  nccJic/iOBaiiHJi  MoryT  cny>KHTb: 

MiynciiHc  ciiHTe3a  hoboto  TexHonornnecKii  navKuoro  npo.iyKTa  2-MeTHneHiiHKJioreKcaHona  H3 
ilHKJioreKcaHOHa. 

2  Pe3yjibTaTbi 

Hiy'icimc  KOHKypeHTHoii  pcaKimn  ciiHTe3a  N - b h 1 1 vm a hctb i i itji H,ia,  c  napannenbHOH  peaKpiien 
up  hbo.isiihch  k  iiooo'inoMy,  ho  npoMbmuieHHO  nepcneKTHBHOMy  npo.iyKTy  3  -  (})  c  1 1  n  ji  a  m  hiio-  1  -oyrmia. 

1.  Hcciic/iOBajmcB  ycnoBiin  npoTCKannji  peaKiinii  BoccTaHOBHTenbHoro  MeTiiJiiipoBaHiin  kcto- 
hob  CHCTeMOH  KOH-/],MCO  npoBOAHnocb  e  hc-Ibk.)  iiByicima  ycnoBiin  ciiHTe3a  e  TeM,  'itoobi  noBbi- 
ciiTb  b bix 0,1  npn  TcxiiO-iorii'iccKii  npneMneMbix  ycnoBiuix,  a  TaioKe  nonynHTb  npc,iCTaB,ieiiH!-i  o  Time 
peaKiinii. 

OmicaHHbiM  Bbirne  mcto,iom  aim  nonyneHiisi  m aT e m aT n m c c k o ii  mo,ic,™  npouccca  bbibc,iciio 
ypaBHeHiie  perpecciiH,  a,iCKBaTiio  omicbiBaiomee  SMiinpii'iccKiic  /lainiBie.  AHanH3  ypaBiienioi  no3BO- 
jihji  yxaBaTB  ycnoBiin  naiioo-iBiiicro  BBixo,ia  ocuoBiioro  npo.iyKTa.  3aTeM  6binH  cnnaHiipoBaHbi  h 
ocymecTBneHbi  yTO'iiiiiioiiine  onbiTbi,  Ha  ocHOBaHHH  KOTopbix  c.ic.ian  bbibo.i  o  tom,  hto  ,iocTHrnyTa 
CTannonapnaii  o6nacTb  npoTCKanioi  peaKiiiin  co  CTaon.iBiio  xopoimiM  nponeiiTiiBiM  bbixo.iom 
N-BHHHnau,eTaHHiiHna.  /(ajibHeiiHiee  iiccneAOBaHHe  npoBounnocb  aim  6onee  ^eTajibHoro  H3yneHHa 
npoTCKannii  peaKHHH,  'itoobi  nonynHTb  npe.iCTaB.ienne  o  khhcthkc  ii  MexaHH3Me  peaKiinii  b  naii- 
neHHOH  HaMii  CTapiioHapHOH  oGnacra.  Ha  ocHOBe  no.iy'icnnoii  nn(])opMaiiHH  noiiBH.iacB  bo3mo>k- 
hoctb  6onee  to'iiio  omicaTb  CTannonapnyio  o6nacTb  h  yTO'innTB  ypaBHeHiie  perpeccnii,  a  TaioKe,  no 


167 


B03M02KH0CTI1,  CpeJiaTb  IIOBBIC  BBIBO/TBI.  Bee  MIIO/KCCTBO  OnbITOB  COCTaBHaHO  penUHKy  OT  'ICTBipCX- 
(jiaKTopnoro  nnaHa  c  3  ypoBHSMH  no  TpeM  (JiaKTopaM,  n  c  4  ypoBiiaviH  no  HCTBepTOMy  (BpeMeHH  npo- 
TOKaHim  peaKiinn)  -  ana  nocneayiomux  pacneTOB  CKopocTen  peaKipiH.  OTCio^a  6bijio  noiiy'iciiBi  kh- 
HeTHnecKne  npepcTaBJieHHJi  o  xope  peaKpnn.  nonyneHO  noJiiiHOMHajibHoe  ypaBHeHne  TpcTbcro  no- 
pazuca,  He  copepacamee  bbicuiux  cTeneHen,  ho  co  iiianuMBiM  K03(})(J)HnHeHT0M  npn  tpohhom  B3anMo- 
^encTBiniMH.  rnnoTe3a  06  a.TCKBHTiiocTH  He  OTBcpracTca. 

YpaBHeHne  perpecenn  6bi:iH  HcnoJib30BaHO  ana  nonyHefflia  ouciiok  CKopocTcii  peaKH.HH  b  He- 
ckojibkhx  TO'iKax  (jiaKTopnoro  npocTpaHCTBa,  KOTopue  3aTeM  obiiih  Hcnonb30BaHbi  ana  nonyHefflia 
npC.lBapHT CJTBI IBIX  OUCIIOK  KHIICTH'ICCKHX  KOHCTaHT  H  IIOpa.TKa  pCaK'UHH.  ComaCHe  CTaTHCTH'ICCKOH 
MOAenH  H3y'iacMoro  npouecca  h  Ka'iccTBCimoro  KHiicTH'iccKoro  omicaHiia  MexaHH3Ma  pcaKm-iH  no,i- 
TBCp>K,iaCT  nOCTIC/HIHC  BBIBO/TBI. 

2.  Ha  ocHOBe  Toro  ace  MeTopa  npoBopmiocb  royneHne  pcaKUHH  apeTHJieHa  c  aucTaiiHiiHTOM  c 
penbio  HaHTH  ycnoBiia  paT.TCJiBiioro  npoTCKanna  pcaKHHH  no  tbvm  HanpaBJieHiiaM.  nosTOMy  t/iccb 
paccMaipuBajiHCb  /ina  napaMeTpa  -  bbixo/ibi  N-bhhhii a ncTa n wn H/ia  h  3-cJ)eHHi[aMHHO-l-6yTHHa  coot- 
BeTCTBeHHO.  Bbihh  nonyneHbi  /ina  ypaBHeHne  perpecciiH,  onucbiBaiomHe  3aBHCHMOCTb  BBixo/ia  oc- 
HOBHoro  h  noocmoro  uponyKTa  ot.tctibiio,  ho  npn  onmiaKOBbix  ycnoBiiax.  npn  stom  obiiih  HcnoJib- 
30BaHbi  noJiHHOMHajiBHBie  ypaBHeHiM,  hto  no3BonHno  HaiiTH  o6nacTH  paT/iCJiBiioro  npoTCKanini  pe- 
aKL|HH  b  npocTpaHCTBe  Tpex  (jiaKTopoB.  AHanH3  ypaBHemia  no3BonHJi  yKa3aTb  ycnoBiia  HanGoJibiuero 
BBixo/ia  ochobhoto  npo.TVKTa  npaKTH'iccKH  jihhib  co  cnepaMH  oopaaoBa ima  noocinoro  npopyKTa. 
Taxace  6biiih  naH/rciiBi  ycnoBiia  npoTCKanna  peaKipiH,  rnaBHbiM  o6pa30M,  no  ee  BTopoMy  HanpaBJie- 
HHIO.  npn  3TOM  yuajIOCb  nOBBICHTb  BBIXO/I  pCaK'UHH  no  BTOpOMy  npO.TVKTy  npn  He6oHBHIOM  npo- 
peHTHOM  o6pa30BaHHH  ochobhoto.  3aTeM  6biiih  cnnaHiipoBaHbi  h  ocymecTBneHbi  onbiTbi,  Ha  ocho- 
B3HHH  KOTOpbIX  CTajIO  B03M0aCHbIM  OHCIIHTB  CKOpOCTH  npOTeKafflia  pCaK'UHH  B  pa3peHbHbIX  OOIKlCTaX 
no  paccMaTpHBaeMbiM  napaMeTpaM  h  cpenaHbi  n  p  c  t  b  a  p  ht  c jt  b  n  b  i  c  opeHKH  khiicth'icckhx  KOHCTaHT  h 
BBIBO.TBI  O  MeXaHH3Me  KOHKypeHTHbIX  peaKU,HH.  B  3TOM  npHMepe,  KaK  H  B  npepBipyiHCM.  COTJiaCHe 
CTaTHCTHHecKHX  mo.tctich  HayiacMoro  npouecca  h  Ka'iccTBCimoro  khhcthhcckoto  onucanna  Mexa- 
HH3M3  peaKipiH  IlOTTBCp’/K/iaCT  BBIBO/TBI. 

IHupoKO  H3BecTHa  aa/iana  MopeJinpoBaHiia  OHOCHiiTcaa  BemecTB  b  oaKTcpnanBiion  KynbType  h, 
b  nacTHOCTH,  nocTpocmiH  Mopenn  peryjiapHH  SKcnpecciiH  reHOB,  cm.,  HanpHMep,  [1].  nonbiTKH  Ta- 
koto  MopennpoBaHiM,  ocHOBaHHbie  Ha  annapaTax  a n (]) ej)  cpc  n  1 1  h  an  bi  i  bi  x  ypaBiieniiii  huh  cJiyiaiiiiBix 
ripOUCCCOB,  CTajIKHBaiOTCa  C  H3BeCTHbIMIl  BbIHHCJIHTeJTbHbIMH  TpypHOCTHMH,  a  TaKaCe  C  TpyUHOCTflMH 
HHTepnpeTaHHH  pe3ynbTaTOB.  nocac/uiHC  CBaaaiiBi  c  KOCBeHHbiM  xapaKTepoM  omicaHiia  6nonorHHe- 
ckhx  npoucccoB  npn  ncnonb30BaHHH  TaKoro  m a t c m a t h 'i c c k o ro  annapaTa.  yKenaTenbHO  pa3BHTHe 
6onee  ripavioro  h  BbinncnHTenbHO  6onee  npoipannoro  annapaTa  ana  pcincnioi  stoh  Bapa'in. 

Mbi  npc.T.riaracM  rio.ixo.T  k  yKa3aHHOH  3apane,  ocHOBaHHbin  Ha  o6o6meHHOH  Teopim  aBTOMaTOB 
(opneHTHpoBaHHbiH  rpaij)  c  noTcniina.riBHO  occKoncniBiM  hhchom  MeTOK).  Ha  stom  jibbikc  onucbiBa- 
iotcm  npoucccBi  TpancKpniiiiiiii  h  TpancnJiiiHH  -  b  stom  coo6meHHH  b  nacTH  penpeccopHOH  h  arre- 
HioaTopHOH  perymiHHH  SKcnpecenn  onepoHa  h  6nocnHTe3a  aMHHOKHCnoT.  A  HMeHHO,  npepnaraeTca 
BbipenHTb  KOHenHoe  hhcho  BepimiH  rpacjja  -  «cocto?hihh  cncTeMbi»:  H3  onnoro  cocToaHiM  B03M0>KeH 
nepexop  b  ohiio  H3  HecKonbKnx  ppyrux  b  3aBHCHM0CTH  ot,  HanpHMep,  KOHneHTpannH  BemecTB  h 
ina'icnnii  HeKOTopbix  cnyiaiiiiBix  bcjthhhh.  Cxa^KeM,  b  3aBHCHMOCTH  ot  KonuciiTpaiiHH  TpnnTO(])ana 
H3  «nay3HO-KOAOHHOTO»  cocTosniHi-i  ( Korpa  PHK-nonnMepa3a  iiaxonuTca  b  hochc/hicm  TaKTe  nay3bi, 
a  pnoocovia  -  Ha  noencpncvi  perynaTopHOM  ko.toiic)  B03M0)KeH  ncpcxon  b  « nocn c n a y  i n o - ko.to n n o c » 
cocToannc  (Korpa  pnoocoMa  ocTanacb  Ha  tom  >kc  perynaTopHOM  ko.toiic)  huh  ncpcxo.T  b  «nocnena- 
y3 1 io- nocnc ko.toi 1 1 ioc»  coctohiihc  (Korpa  pn6ocoMa  cornua  c  pcrynaTopiiBix  ko.toiiob).  npn  stom 
BepuiHHaM  rpaifia  Ha  KaacpoM  TaKTe  .THiia\iHliccKH  iipniincBiBaioTCJi  'incna,  xapaKTepH3yiomHe:  .to.tio 
6aKTepnH  H3  KynbTypbi,  iiaxoTJnnnxca  b  Tainiovi  coctojihhh,  h  HeKOTopbix  cpcTiinc  noKa3aTenH 
KynbTypbi.  Ha  ocHOBe  TaKoro  i  lo.ixo.Ta  HaMH,  b  nacTHOCTH,  KOMnbioTepHO  MopenupoBanacb  peryna- 
iiiih  OHOCHiiTCia  TpnnTO(|jaHa.  Bbihh  noJiynciiBi  rpaij) hkh.  KOTopbie  noKa3biBaioT,  HanpHMep,  hto  pe- 
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npeccopnaa  peryiramui  6tiCTpee  pearapyeT  Ha  KonuenTpaquio  TpunTojiaqa,  ue\t  aTTenioaTopnati 
(cjtaKT  3KcnepnMeHTaiH>HO  imecTHbra). 
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Abstract 

In  this  paper  we  described  the  current  version  of  the  AviaOntology  and  the  architecture  of  the  de¬ 
velopment  support  system  “OntoEditor”.  The  main  functions  of  this  system  and  the  methods  of 
visual  design  are  considered. 

BBe/jemie 

HmjDopMaitHOHHBffl  pecypc  ABnaOHTOJiorna  aBJiaerca  jihhtb h ct h u cc k o ii  OHTOnorHeit,  pa3pa6o- 
TaHHoit  ana  npc/iMCTiioii  oOnacTH,  oimcBiBaiomeii  woBC/tcimc  onepaTopa  (neraoro  srainaaca)  h  6op- 
toboh  annapaTypti  b  pa3JiHHHbix  iio-BCTiibix  peaotMax,  n  npe/tCTaBJiacT  co6oit  iiepapxHHCCKyio  ceTb 
noiMTHH  npe/iMCTiioii  o6nacTH.  K  nacToamcMy  BpeMeHit  ABHaOHTOJiorHa  co/iep>KHT  1600  noimxiM, 
4700  TeKCTOBtix  c.thiihh.  ElpoeKTHpoBaHHe  no/too  noil  MOAenn  aBJiaeTca  chojkhoh  BKcncpTiioii  3apa- 
Hcii,  TpcoycT  B3BemeHHoro  iio/ixo/ia  k  BBioopy  (}x>p\iajiM3\ia  omicaima. 

B  KauccTBe  6a30Boit  TexHOJiorHH  ana  npocKTHpoBaima  npHKjiaflHoii  ohtojiothh  6bma  BBiopana 
patpaGoTannaa  b  HHBIJ,  MTY  TexHOJiorna  npocKTHpoBaima  Gojimhhx  h  CBcpxoo.ribiimx  oHTonorHH 
h  Te3aypycoB  ;pia  pa3JiHHHbix  npe/iMCTiibix  oOnacTeii  [1]. 

OCHOBHbIMH  TeKCTOBBIMH  HCTOHHHKaMH  3HaHHH  O  paCCMaTpHBaeMOH  npC/lMCTIIOli  oOnaCTH  5IB- 
aaioTca  cepua  cneitHajibHbix  KHitr,  OTOopaniiBix  3KcnepTaMH  b  /lannoii  oOnacra,  h  TCKCTOBaa  hh- 
(JlOpMailHH  H3  HHTepHeT  no  OTJteUBHblM  pasnc-riavi  npCAMCTHblX  3HaHHH.  Odium  ii  OObCM  TCKCTOBOH 
KonneKnnn  b  nacToamnii  momght  cocTaBJiaeT  CBtmie  100  M6. 

ABiiaOHTOJioriM  npejinaijuancna  am  3a/iau  a  b  t  o  \t  a  t  m  u  c  c  k  o  ii  o6pa6oTKH  tckctob.  O/hihm  H3 
npniio>KeHHH  ABHaOHTOJiornu  aBJiaeTca  cncTeMa  a bt o m aT m  u  cc ko ro  aHajiroa  cnepnantHBix  tcxiiii'ic- 
ckhx  tckctob  THna  «JlorHKa  pa6oTbi...»  [2],  3a/iaun  npnjioaceHHa  onpe/iCJiHJTH  cnennai[H3aitmo 
ABHaOHTOJiornn,  KOTopaa  CBa3aHa,  b  nepByio  ouepepb,  c  pacmnpeHHbiM  onncaHneM  oOnacra  npo- 
itcccoB  oOMcna  n  iiepe/tauM  nmjtopMaitHH  npn  pemeHun  3ajtan  aBnaitnoHHOH  TeMaTHKii. 

1  CTpyKTypa  ABHaOHTOJiorHH 

ABnaOHTOnorna  npe/iCTaBJiacT  McpapxH'iccKyio  ceTb  noHaTitii.  JJpa  KavKporo  noHaraa  onitcaHO 
MHoacecTBO  chhohhmhhhbix  TeKCTOBBix  bxo.tob  -  cHHOHHMHHecKHH  pa/i  noHaTHa.  IIoHaTHa  opraHH- 
30BaHBI  B  ceTb  Ha  OCHOBe  OnpCAC.riCMnoii  CHCTeMbI  OTHOIHCHHH,  KOTopaa  BKIMOUaCT  TaKCOHOMHHeCKHe 
OTHomeHita  BblBIE-EIEDKE,  OTHomeHne  HAGTL-LIEJIOE,  oTHomeHna  accoitnaunn  (KOHuenTyajib- 
hoh  3aBHCHM0CTn),  a  Taicace  cnennaabHbie  OTHomeHita  BpeMeHHbix  i  locJic/ioBaTCJiBnocTCH .  OObeM 
ABHaOHTOJiornn  Ha  Hanajio  2004  r.  cocTaBJiaeT  1600  noHaTitii  h  4700  tckctobhx  bxo/iob. 
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IIomhmo  cnemiajitHBix  TepMHHOB  h  noimTiii  H3  aBiiau,HOHHOH  oBnacra  ABnaOHTOnoriM  co- 
nepacnT  Bohbihoh  nnacT  hohhthh  o6mc3HaliH\ioii  neKCHKii,  iiooBxohhmbih  ana  iicnonB30BaHHa  pe- 
cypca  b  npiinoaceHiiax.  Tax,  ABHaOHTononia  co/iep>KHT  Tax  no  hohhthh  KaK  AJIBTEPHATHBA, 
EE30IIACH0CTB,  B3AHMO/],EHCTBHE,  BPENDI,  KOJIHBECTBO,  MAKCHMYM,  MHHH- 
MYM  h  /ip. 

Bepxime  ypoBHii  ABiiaOHTonorHH  (jiaKTHHCCKH  onpenenaioT  mhohccctbo  ccMairn-i'iecKHX  KJiac- 
COB,  K  KOTOpbIM  «npHBa3aHBI»  no  OTHOHieHHIO  BBIIIIE  nOHHTHH  OHTOJIOrilH.  HailBonCC  npe.lCTaBH- 
TeJIbHblMH  KJiaCCaMH  HBHHIOTCa  CCMailTH'ICCKHC  KJiaCCbl  «CBOHCTBO»,  «TCXIIiniCCKOC  yCTpOHCTBO», 
«npou,ecc».  BicnioHeHHe  ccMaiiTH'iccKHX  KnaccoB  b  ohtohothio  no3BonaeT  y  c  t  a  1 1  a  b  jt  m  b  a  t  b  ceMaHTH- 
necKHH  KJiacc  nonama  Ha  ocHOBe  MexaHH3Ma  b bibo,i a  no  Hepapxim  OTHOinemia  BBIIIIE. 

2  ApxHTeKiypa  h  HHCTpyMeHTajibHbie  bo3mo>khocth  chctcmm  «OntoEditor» 

Pa3pa6oTKa  Bohbihhx  iin([)op\ianHOimBix  pecypcoB  aBnaerca  BecbMa  otbctctbciiiioh  h  Tpy,!0- 
eMKOH  Ba/ianei'i  h  Tpe6yeT  HaniiHiia  h i i CTpy mo  i  rran  b  n  bi  x  epe/iCTB  no/nepacKH  pa3pa6oTKH.  IIpoeKTH- 
poBaHne  HHtJjopMapnoHHbix  pecypcoB  Tuna  ohtohothh  Ha  ocHOBe  cneHnanH3HpoBaHHOH  nporpaMM- 
hoh  chctombi  «OntoEditor»  ocymecTBnaeTca  Ha  ocHOBe  BH3yanBHon  tcxhohothh,  noiBonaioinen 
3KcnepTy  huh  iinvK'cncpy  no  3iiaima\i  bbohhtb  hohhthh,  cHHOHHMHHecKHe  pa/iBi  nOHHTHH,  cbh3h  Me- 
>K,!y  hohhthhmh  h  OTo6pa>KaTb  BBC/ieimyio  im(])op\iauino  b  rpa^nnecKOM  peacuMC. 

H 1 1  CTpy  m  e  1 1  Tan  b  1 1  a  a  cncTOMa  BH3yajibHoro  npooKTHpoBaima  «OntoEditor»  aBJiaeTca  cneunanH- 
3HpoBaHHOH  CYE/1,.  CncTCMa  npennania'iena  jijisl  pyinoro  pe/iaKTupoBaima  ohtohothh,  xpaiiamux- 
ca  b  penaunoHHOH  6a3e  /laiiiiBix  b  onpe/icncimoM  (])op\iaTC,  a  TaK’A'c  oBcnyaaiBaHHa  3anpocoB  nonb- 
30BaTeneH  h  BHeuiHHX  nporpaMM. 

HHCTpyMeHTanbHaa  cncTOMa  no3BonaeT: 

•  ,io6aBaaTB.  H3M0HaTb  h  y/ianaTB  ot/iciibiibic  3anncn  E/J; 

•  aBTOMaTHnecKH  KoppeKTHpoBaTb  /laniiBie  npn  yuanefflin  KOHKpeTHbix  aaiiHCCH  (HanpHMep,  y/ia- 
hhtb  OTHomeHna  CTepraro  KomicnTa); 

•  nozwepacHBaTb  Be/ieime  hockohbkhx  ohtohothh,  b  tom  HHCne  CMemaHHbix  (HanpHMep,  c  o6mn- 
MH  CnHCKaMH  THnOB  OTHOUieHHH,  KJiaCCOB,  CHHOHHMOB  H  Zip.); 

•  HMnOpTHpOBaTb  OHTOJIOTHH  pa3HHHHBIX  (JlOpMaTOB  /lailllBIC  H3  BHOHIHHX  6a3  JiailllBIX  (M0XaHH3- 
mbi  HMnopTa  pa3pa6aTbiBai0Tca  Ha  KOHKpeTHyio  6a3y  /laiiiiBix); 

•  booth  odpadoTKy  ohtohothh  b  TaBnHHHoii  h  rpaiJin'iecKOH  (])op\tax; 

•  no/wepacHBaTb  nepapxH'iecKyio  CTpyKTypy  KJiaccoB; 

•  bbi/ichhtb  no  3a/iaimoMy  cjjHJibTpy  onpoAcncniiBic  rio,TMiio>KecTBa  p e,i a kth p ye m o ii  ohtohothh; 

•  BeCTH  a B T O M 3T H '1 00 Ky  10  CTaTHCTHKy  no  OOBOKTaM  ohtohothh; 

•  ocyiHOCTBnaTB  noncK  neno'ieK  oTHomeHini  KOHHenTOB  c  3a,!ainiBiMH  cBOHCTBaMii; 

•  bbibo/ihtb  TpeoycMyio  HH(J)opMaH,Hio  Ha  nenaTB  hhh  b  TeKCTOBbiH  (jjaHH  b  aa/iaimBix  (JiopMax 
OTneTa  b  KonupoBKax  ANSI  h  ASCII; 

•  odpadaTbiBaTb  BHeuiHue  3anpocbi  c  HcnoHb30BaHHeM  MexaHH3Ma  o6MeHa  DDE  (Dynamic  Data 
Exchange). 

CllCTeMa  IlOnnCpVKHBaOT  MHOTOOKOHHBIH  HIITep(])OHC  H  CIiaO’A'OIia  pa3BHT0H  CHCTeMOH  IIOHCKa- 
30K,  a  Taicace  MexaHH3MaMH  noncKa  KOHKpeTHOH  3anHCH. 

3  ripOCKTIipOBailllC  OHTOJIOTHH 

IIpOeKTHpOBaHHe  OHTOHOTHH  BKHKI'iaOT  3TanbI  BBO,TCIIH!-I  nOHaTHH,  CHHOHHMHHeCKHX  panoii  no- 
HaTiia,  OTHomeHnii,  nocTpoeHHe  KnaccoB  noHaTHH.  B  [1]  onucaHa  TexHonorna  BBe/ieima  hobbix  no- 
HaTHH  h  OTHomeHnii,  BBineneiiBi  ochobhbic  npiiHuunBi  npoeKTHpoBaHHa  ohtohothh. 


171 


OcHOBHaa  npopepypa  bbcpciihh  noBoro  noHHTHH  coctoht  H3  cncpyiomiix  maroB: 

•  Ha  ocHOBe  aHanH3a  tckctoboh  kojuickphh  bbipcjihctch  cjiobo  huh  cnoBoconeTaHHe,  o6o3Ha- 
'iaiomcc  Ba>KHoe  nororme  npepMCTiioii  odnacTH,  KorapoMy  npiicBaiiBacTCH  no  bo3mo:hchocth 
noMTHoe  h  op  nos  n  a'n  ioc  h  m  >i .  HanpiiMep,  npn  bbopc  hohhthh  "kpbijio  caMoneTa"  b  npHHmme 
mohcho  Ha3BaTi>  ero  Kpuno  -  b  aBiiau,HOHHOH  oGnacra  3to  chobo  opii03iialiiio,  ho  nyime  pan, 
donee  noHHoe  Ha3BaHHe,  KOTopoe  He  noTepHCT  opiioiiia'iiiocTB  npn  pacmupeHUH  odnacTH  hjih 
npn  bkhiohciihh  paimoii  oHTOJiornn  b  donee  odnmpnyio  oHTonormo; 

•  npn  bbopc  rioinrnni  TpedyeTGH  bbccth  xoth  6bi  op  ho  OTHomeHHe  3Toro  hohhthh  c  ppyniMii  no- 
HHTHHMH  OHTOJIOrHH.  KaK  npaBHJIO,  POCTaTO'IIlO  CJIO/KI 10  cpa3y  onucaTt  Bee  IICOOXOPHMBIC  OT- 
HonieHHii  HOBoro  iioiijitihi.  Bbop  iioboto  hohhthh  nacTO  buchct  BHeceHHe  vto'iiiciiiih  b  ynce 
cymecTByiomHe  oniicaiiHH.  HcnpaBnenne  iicto'iiioctch  oriHcaimii; 

•  noromie  pohhcho  6bitb  CHadnceHO  cmicKOM  chob  h  cnoBoco'ieTani-m,  c  iiomoiubio  kotopbix  mohc- 
HO  COCJiaTbCH  B  TeKCTe  Ha  BBOPHMOe  nOHHTHe.  B  Ka'ICCTBC  TaKHX  TeKCTOBBIX  BXOPOB  MOryT  6bitb 
OTpeHBHbie  cnoBa  (cymecTBHTeiibHbie,  npHnaraTenbHbie,  raaronbi),  a  TaKHce  hmchhbic  h  raa- 
roHBHbie  rpynnbi.  Ilpn  stom  MHorocnoBHoe  htbikoboc  BbipanceHiie  ponncHO  ynoTpednHTbCfl  b 
TeKCTax  KaK  nepaipBiBiiaH  KOHCTpyKHiin.  Echh  tckctobbih  bxop  hbuhctch  \moro3iiaHiiBi\f.  to  oh 
ponnceH  6bitb  noMC'icii  KaK  Miioroiiia'iiiBiii. 

H 1 1  c  Tp  y  m  c  1 1  t  an  b  1 1  a  a  cucTeMa  «OntoEditor»  noppcpvKHBacT  npopecc  bbcpciihh  hobbix  itohhthh  h 
othohichuh  c  homoiiibio  Ha6opa  Koviaup  MeHio  «TadnHpa». 

KoMcmda  «Knaccu»  iiobbojihct  BbicTpanBaTB  nepapxnio  KJiaccoB  hohhthh. 

KoMcmda  «OmHoiueHun»  npcpnaiiia'iciia  pun  pepaKTHpoBaiiHH  TiinoB  othohichuh  OHTOJiornn. 
Ilpn  onpepcnciiHii  Tuna  otiioiiiciihh  iicooxophmo  ’japan,  cnepyioipue  aTpiidyTbi: 

•  umh  muna  othohichiih; 

•  HcmpaeneHue  (xapaKTepucTHKa,  onpepenHiomaH  HanpaBJieHHOCTB  othohichuh  \ic>Kpy  pbvmh 
KOHuenTaMH).  B  Tadnu'inon  (])op\ic  iianpaBnennocn,  oniomeniiH  Bi,ipa>KacTCH  na’jBaiiHHMH  koh- 
HenTOB,  CBH33HHBIX  pailllBIM  OTHOHieHIieM I  KOHHenT-HCTOHHHK,  KOHHenT-npHCMHHK.  JJflU  ipa- 
(])iiliccKoro  npepcTaBJieHHH  othohichuh  Hcnoni>3yeTCH  cooTBeTCTByioipiiH  bhp  cbh3h.  ATpn6yT 
«HanpaBneiinc»  movkct  npiiHUMaTb  'iCTBipc  jiiaHcniiH:  iiconpcpcjicimoc,  opiioiianpaBncimoc, 
PByHanpaBJieHHoe,  iicnanpaBneimoc.  B  cootbctctbhc  co  3iiaHciinc\i  aTpudyTa  «HanpaBncnne» 

BBOPHTCH  HMeHa  npHMOrO  H  o6paTHOro  OTHOHICHUH,  OCIIOBIiaH  pent  KOTOpbIX  yCTaHOBHTb  OPHO- 
3HaHH0e  COOTBCTCTBHC  Me5Kpy  BHyTpeHHHM  TlfflOM  OTHOHICHUH  II  ero  BHeiHHHM  3KBHBajieHT0M  B 
HMnopTHpyeMOH  OHTOJioniH; 

•  onucanue  -  KpaTKoe  onucaHne  cvihiiocth  paHHoro  Tuna  othohichuh. 

Ko.uanda  «Konuenmi>i»  ocyipecTBpaer  pepaKTiipoBaHHe  KoinicnroB  oHTononiH,  Bbi6paHHbix  c 
noMombio  MexaHH3Ma  (})iinBTpannn.  JJpsi  tjjHPbTpapHH  ncnonb3yioTCH  cnepyioipHe  aTpudyTbi  koh- 
penTa:  Ha3eanue,  kjiqcc,  cuhohumu  u  ux  Kojimecmeo,  Konmecmeo  censeu,  adcmpaKinnocmb. 

Kojuanda  «Cuhohumu»  npepnajiia'iena  pun  pepaKTHpoBaHHH  chhohhmob  OHTononiH,  bbi- 
6paHHbix  c  noMoipbio  MexaHH3Ma  cJjHHbTpapuH.  (JiHJibTpapHH  Hcnonb3yeTCH  aTpudyT  Kouifenm, 
no  KOTopoMy  BbidnpaioTCH  Bee  chhohhmbi  3apaHHoro  KOHpenTa. 

Ko.uanda  «Cen3u»  no3BonfleT  pepaKTiipoBaTb  othohichuh  Mencpy  KOHpenTaMH  ohtojiofhh,  bbi- 
6paHHbix  c  noMoipbio  MexaHH3Ma  (})Hjn,Tpai[H h.  JXnn  (j)Hjn,TpanHH  ncnonb3yiOTCH  cnepyioipHe  aTpu- 
6yTbi:  Ha3eanue  KOHifenma-ucmonnuKa,  Ha3eanue  Koni{enma-npueMHum,  imn  muna  omnowenm. 
MexaHH3M  t|jHJibTpapHH  ponycxaeT  npocMOTp  nornliccKoii  cyMMbi  othohichuh,  ypo bh ct b o p h i o 1 1 1 h x 
hh6o  opHOMy,  hh6o  ppyroMy  aTpudyry  ((jwia>KOK  "HJ1H").  H 1 1  CTpy  mc  i  itilx  b  i  i  an  cucTeMa 
«OntoEditor»  noppcp>KHBacT  pa3BHTbiii  MexaHH3M  noncKa  b  OHTOHornn  no  3anpocy  nom/iOBaTcnH.  B 
CHCTeMe  peajiH30BaH  noncK  KOHpenTOB  h  othohichuh  Ha  ochobc  MexaHH3Ma  (jiHJibTpapHH,  a  TaioKe 
noncK  pcno'iCK  cBH3eii  3apaiinoii  pniiiiBi  MOKpy  pByMH  onpepeneHHbiMH  KOHpenTaMH.  MexaHH3M 
noncKa  pcno'iCK  cBH3en  iioiBonncT  HaxopHTb  b  oirronormi  pcno'iKH  3apaHH0H  pnniiBi,  a  TaioKe  pe- 
noHKH  b  pnana30He  yKa3aHHbix  pnmi. 
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Ha  pucymce  1  rioKa’jaiibi  b  cpaBHemm  pe3yjiBTaTBi  noncKa  iienoncK  cbjbch  mok/iv  KonqeniaMn 
«AriapHH»  h  «HeHcnpaBHOCTt»  npn  pa3JiHHHtix  MaKCHMajibHtix  juinnax  hchohck  (b  okhc  cneBa  \iaK- 
CHMajibHaa  /iimna  qenoHKH  cbh3CH  paBHa  2,  b  okhc  cneBa  -  5). 

MexaHH3M  noncKa  qenoqcK  cbhbch  \ie>K/iy  KonqenTaMH  no3BOJiaeT  Hccne/iOBaTb  CTpyKTypy  oh- 
TonorHH,  npenocTaBJiaa  axcnepTy  y/ioonwii  HHTeptJieHC  am  TCCTupoBannH  CTpyKTypnBix  xapaKTcpn- 
cthk  pecypca.  npn  BCTpaHBaHHH  OHTononm  b  iipnKna/uibic  chctcmbi,  HanpiiMep  b  CHCTeMy  aHanroa 
TeXHHHeCKHX  TeKCTOB,  OCHOBHOH  Ba/ia'ICH  KOTOpOH  MBJTflCTCfl  KOHTpOJIb  HHcjlOpMaHHOHHOH  qenOCTHO- 
cth  h  nonnoTBi  cneimantHBix  tcctob  /lOKyMenTaqiiM,  MexaHH3M  noncKa  uenoncK  CBjncii  hbjihctch 
HHCTpyMeHTOM,  noiBonjiiomHM  ycTaHaBJiHBaTB  HanHHHe  cbm3ch  MOK'ny  KOHiienTaMH,  a  TaK>Ke  Hccne- 
TlOBaTt  y3Hbi  h  thii  nocTpoeHHOH  penoHKH. 

T nriBi  3anpocoB,  o6cny>KHBacMBix  chctcmoh,  nocKwnno  pacmqpaiOTOi  mcxo/hi  H3  noTpe6HO- 
CTen  HccncnoBaiiHH  CTpy KTypBi  OHTonorHH.  KoMan/ia  «ricliaTB»  no3BonaeT  bbibccth  Ha  BHeniHHe 
HOCHTenH  pcBynpjTaTBi  noncKa  b  OHTonorHH. 


PeaaKTop  oKTOiiorwH 


Bbixofl  la6/iMUbi  £pacpbi  (Iomck  neMarrb  fPafi/ibi  HacrpofiKa  PeftaKUMH  Okho  QoMoinb 


ABAPMMHbIM  BblXOH  M3  Bq  ACU 
HEMCnPABHOCTb 


ABAPMH 

B3PblB 


UEflOEB 

ypB 


ABAPMH 

ABAPMPiHbll 


B3PblB 

HEMCflPABt- 


aU  aJaJJ  AJaU  AjJ  aJaLI  AJA 


ABAPMMHbIM  BblXOfl  M3  BO  ACU 
HEMCTlPABHOCTb 

ABAPMH  UEflOE  B 

B3PblB  yPB 

ABAPMH  yp 

0TKA3  OBOPyHOBAHMH  ACC  Hn 
HEMCTlPABHOCTb  ACC  Hn 

ABAPMH  ACC  Hn 

n  PO  T  H  B  OABAPM  Pi  HAH  3ALU  UEflOE 
TEXHMMECKOE  yCTPOtfCTB ACC  Hn 
TEXHMMECKOE  yCTPOPlCTd  yP 
B3PblB  UEflOE 

B3PblB  yPB 


ABAPMH 

ABAPMPiHblPi  BblXOH  M3  BOFI 

R  RDLIR 

HEMCnPABHOCTb 

0TKA3  OBOPyflOBAHMR 
ABAPMMHblPi  BblXOH  M3  BOH 
ABAPMPlHblPi  BblXOXl  M3  BOH 

n  PO  T  M  B  0  ABAPM  Pi  HAH  3AIUMTA 
BHOKMPOBATb  (OCTAHOBMTb) 
BflOKMPOBATb  (OCTAHOBMTb) 
B3PblBH0E  yCTPOPICTBO 
B3PblBH0E  yCTPOPiCTBO 
HEMCnPABHOCTb 


Al 


3aKf 


3aKpbfTb  nOMOlUb 


CONCEPT 

SYNON 

STRUCT 

PiicyHOK  1-  IIohck  qenoneK  OTHomeHHH  Meacqy  KOHqenTaMH. 

4  BH3yajlH3aiIHH  OHTOJIOrHH 

CTpyKTypa  omonorHH  OTODpavKacTCJi  Ha  nnocKocra  b  bh/ic  rpatjiHHecKHX  o6pa30B  kohuchtob, 
OTHOHieHHH  KOHUCHTOB  H  CHHOHHMOB.  JJ,JW  BH3yaHH3aUHH  OHTOJIOrHH  HCnOJIB3yiOTCa  CJIC/iy  lOHIHC 

rpacjiHHecKHe  o6pa3bi:  KOHuenTbi  HBOOpavKaioTca  KBaupaTavin  c  na'jBanHMMH  Bnyjpq,  chhohhmh  - 
OKpy>KHOCTaMH  (paBHOMepHO  pacnonO/KcnnwMH  BOKpyr  KonqcnTOB),  a  cbjbh  -  jihhhumh.  Tim  ot- 
HomeHHH  MapKiipycTca  ubctom  jihhhh,  KJiacc  -  ubctom  KBa/ipaTa  h  TeKCTa. 
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PucyHOK  2  -  BmyajibHMH  o6pa3  ABnaOHTOJiornii 

EtoyajiBHaa  pa6oTa  iia/i  oHTOJiorneH  no/i/icpvKHBacTca  cJie,nyiomHMH  rpynnaMH  onepaijHH  Ha# 

O^HHM  HUH  HeCKOJILKHMH  o6i.eKTaMH  o/inoBpevtcimo: 

•  Maciumadupoeamin  (n-KpaTHoe  yBennneHne  hjih  yMeiiBmeniie  H3o6pa5KeHHH,  nepexon  k  npe/iBi- 
/lyincvfy  Bii/iy,  BBioop  nojraoro  o63opa  oHTOJioniH  c  MHHHMajiBHo  nonycraMBiMH  pa3MepaMH 
rpa(J)HHecKHX  oobcktob,  OTo6pa/Kcnna  Ha  noJiHBin  sicpaH  BBmeJieHHOH  yica3aTeJieM  mbiihh  06- 
nacTH  hjih  no  rpaimuc  joiibi  pacnoJioiKeHHa  ccJiCKTiipoBamiBix  o6pa30B); 

•  ifeHinpupoeaHun  (rpa(])HBCCKnii  pe3yjn>TaT  onepaiiHH  pacnoJiaraeTca  b  nciiTpc  sicpaHa  npn  bbi- 
6paHHOM  pcvKHMC  m  ac  m  Ta  6  n  po  b  a  1 1  n  a ,  jih6o  b  nciiTpc  3KpaHa  pacnojiaraeTca  ynacTOK  H3o6pa>KC- 
hhh  c  Koop/iMiiaTaviH  yKa3aTeJia  mbiihh  Ha  momght  BBinoJiHeHHa  onepaunn); 

•  paHOKupoeamn  (no  iiopa/iKy  3aiicccnna  b  EJJ,  no  HMOHaM  KonucnTOB.  no  KJiaccaM,  no  KOjnrae- 
CTBy  chhohhmob,  no  KOJiHHecTBy  CBH3CH,  npoH3BOJiBHo;  BBi6op  iianpaBJicima  nocTpocima;  aB- 
TOMaTH'iccKoc  huh  pynHoe  pa3MemeHHe  npn  h3mchchhh  OHTOJiornn); 

•  (pwibmpaifuu  ( Mac  k  h  po  Ba  1 1  h  a  -,ic  m  ac  k  h  po  b  a  him  rpynn  o6pa30B  no  pa3JiHHHBiM  KpHTepiMM,  Ha- 
npnMep,  BBiaeJieHiM,  OTiiomcima  k  TOMy  huh  HHOMy  KJiaccy  h  up.); 

•  ebidenemm  (cancKTMpoBaima  kohkpothbix  oobcktob  huh  rpynnBi  oobcktob  hjih  najiBHenmeH 
o6pa6oTKH); 

•  nOUCKCl  (KOHKpeTHBIX  KOHUenTOB,  CHHOHHMOB,  OTHOHieHHH  HJIH  UCnOHCK  OTHOHieHHH,  CyiHCCT- 
Byioimix  MOK.iy  3  By  via  KonucnTavni)  c  riocJic/iyioiiiHM  bbi/icjiciimcm; 

•  dpazzupoeamm  ( nepcTacKHBaima  rpacjniHCCKHX  o6bcktob  Ha  nnocKOCTH  npn  pyiiiovi  pc>KHMC 
paivieiHCiina); 

•  uMftopMaijuoHHOzo  omoGpazKemtn  napaMempoe  odbeKmoe  npn  npoxoacneHiiii  yica3aTeJia  mbiihh 
Ha /i  npnnayic>Kaincii  hm  "([lynKiiHoiiajiBiioii  30hoh". 


174 


nom>30BaTenK)  ri pe/iocT a  bji  a  ctc  a  bo3moahoctb  BBioopa: 

•  o6pa30B  npe^CTaBneHiM  Tex  huh  hhbix  oObeKTOB; 

•  u,BeTOBOH  raMMti  npeacTaBneHiM; 

•  MHHHMajiBHO  bo3mo>khbix  pa3MepoB  rpatftHHCCKHX  o6pa30B; 

•  (])ynKI[HH.  3aKpenjTHC\fB[X  3a  KJiaBHHiaMH  MBiniH  H  KOMOHIiailHaMH  HX  Ha5KaTH5i; 

•  BBi6opa  onpeAeneHHBix  o6pa30B  ana  OTOopaAcima  (HanpHMep,  tohbko  KonnenioB  h  CBaaeit  6e3 

CHHOHHMOB  H  Ha3B3HHH  KOHHenTOB). 

Pa3pa6oTaH  peacHM  aaMopaAiiBaimn  nonyHeHHoro  bhhoboto  jKpana  yura  pa6oTBi  c  ytpyriiMH  bh- 
AOBBIMH  KOMDHIiaHHHMH  06pa6aTBIBaeM0H  OHTOJIOTHH  B  MHOTOOKOHHOM  pCAHMC. 

B  nacToamcc  npevia  bc/ivt ca  pa6oTBi  no  noncKy  3(J)c|)eKTHBHBix  (c  tohkh  3peHiia  nonHoro  aHa- 
nH3a  cbohctb  ohtohothh)  KpHTepneB  ynopa/to'iiiBaima  h  (jjHUBTpauHH  oobcktob  ohtohothh. 

Ha  pucyHKe  2  npcncTaBnciia  BH3yanBHaa  t])op\ta  ABHaOHTOnorHH,  Ha  KOTopoii  ceneKTiipoBaH 
Konneni  HCTPEBHTEJlb-nEPEXBATHHK  h  miioacctbo  ero  CBateii.  CeneKTiipoBaHHBiH  KOHU,enT 
HMeeT  14  CBateii  ( p ac c m a  Tp  it  b  a  e  t  c  a  CTeneHB  yiaimoii  BepniHHBi),  KOTopBie  3a,Taiibi  pa3HHHHBiM  u,Be- 
tobbim  bbi/icjiciihcm.  Okho  BBi6opa  o6BeKTa,  paiMcmcimoc  Ha  <])op\ic  no3BonaeT  oc\thcctbhtb  nepe- 
xoyt  k  nio6oMy  KOHU,enTy  ABHaOHTOnorHH  no  hm6hh. 

3aKJiiOHeHHe 

BH3yanBHBie  mcto/ibi  npoeKTHpoBamia  ohtohothh  cnoco6cTByioT  oojtcc  6BicTpoMy  h  6onee 
nojiHOMy  noHHMaHHio  cTpyKTypBi  3H3hhh  n pen mct noil  oOnacTH,  hto  oco6eHHo  pernio  ,ina  nccnc/10- 
BaTeiieH,  paooTaioimix  b  hoboh  npcnvtcTiioH  odnacTH. 

H 1 1  CTpy MeiiTaji bi  1  aa  cucTeMa  «OntoEditor»  npcnocTaBnacT  3(J)(|)eKTHBHBiH  Ha6op  HHCTpyMeH- 
T3JIBHBIX  Cpe.TCTB.  I  lOIBOHaiOIHHX  OCyiHCCTBHaTB  npOeKTHpOB3HHe  OHTOHOTHH  HK)6oH  CTpyKTypBi,  C 
hio6bimh  TiinaMH  OTHOHiemiH  h  hio6bimh  KnaccaMH  KoniienTOB.  OcodeHHO  BaacHO,  hto  cucTeMa  rto/i- 
nepAHBacT  HMnopT  hk)6oto  Tuna  ohtohothh,  pcanHiOBaimoii  Ha  c})H3hhcckom  ypoBHe  b  TaonH'inoii 
(JtopMe.  flo/viepAKa  pa3Hoo6pa3HBix  noncKOBBix  3anpocoB  h  MexaHH3MBi  BBiBopa  Ha  ohtohothh  no- 
3BOH3IOT  HCCHCHOBaTB  BHyTpeHHIOK)  CTpyKTypy  3H3HHH  npC.IMCTIIoit  OOHaCTH .  ClICTeMa 
«OntoEditor»  moact  6bitb  BCTpoeHa  b  npunoiKeHHH  pa3HHHHoro  naiita'ieinra.  paooTaioimte  c  6ohb- 
HIHMII  6a3aMH  3H3HHH. 

B.iaio/tapnocin 

Ha n noc  h c c n c n o b a n h e  BBinoHHeHO  npn  no/i/iepAKC  Pocchhckoto  Ooipia  Oy  1  i/ia mc  1  mm  b  1 1  bi  x 
HccneyiOBaHHH,  rpaHT  Ns  02-07-90279. 
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Abstract 

In  the  present  paper,  we  examine  some  issues  related  to  the  resource  constraints  modelling  in  the 
structured  subdefinite  scheduling  and  planning  (Time-EX  system).  The  modelling  based  on  the 
SD-models  apparatus  (Narin’yani,  RRIAI).  The  more  efficiency  of  the  scheduling  and  planning 
has  been  postulated  especially  under  conditions  of  high  dimensionality  of  the  plans  and  in  the 
presence  of  resource  constraints. 

Bse/teHne 

B  nocacancc  ripe  via  nccncnoBaTcnbCKne  rpyrtrtbi,  taiiHviaioimieca  pa3BHTneM  mctohob  ncaoon- 
pe/teJieHHOH  vtaTcvtaTHKH  h  BonpocaMH  npnnoKcnMa  H-vtoncacM  ([1,2])  ukthbho  ripopaoaTbiBaioT 
Bonpocbi  CTpyKTypHBix  annaMHMCCKHX  H-vioacncii.  /T,aa  npoeKTa  Time-EX  3th  npooaevtbi  Bccbvta 
aKTyaabiibi,  t.k.  no  Mepe  rtpaKTH'iccKoro  Bnenpcnna  chctcmbi  B03HitKaeT  nco6xoanvtocTb  b  ([lopvtn- 
poBaHint  naanoB  ooabiuoit  pa3MepHOCTH  n  BBcnenita  KOMnoHeHT  pecypcHoro  naanitpoBanna. 

KovinacKC  pa6oT  npoeKTa  ormcbiBacTca  cctbio  -  opHcirmpoBaimbiM  rpaiJioM  c  a  By  via  OTVicncn- 
hbimh  BepmnHaMH  -  nomocaMH.  Kaacaati  BepuntHa  v  ccth  N  eooTBeTCTByeT  onpeacacimoviy  cooia- 
thk)  b  ripoucccc  Bbutoancnna  pa6oT  H3  aaimoro  KovinacKca.  CcTCBaa  vtoacab  o6meynoTpe6nTenbHa 
n  CTponTca  no  MCToanKC  «pa6oTa-CBa3b»,  T.e.  ytabi  nanpaBaeimoro  rpaijia  H3o6pa>KaK)T  tananna 
(paooTbi,  onepannn)  npoeKTa,  a  pe6pa  -  oTiiomenna  (cb5I3h)  vtoKay  taaanitavtit. 

OanaKO  npn  Gonbinnx  paivicpnocrax  naana  (npoeKTa  c  oonbiunvi  KoannecTBOM  ’iananiin,  one- 
pannn)  ecTCBaa  vtoacab  CTanoBHTca  rp0M03HK0H,  b  KOTopon  taTpyancn  noncK  npoTiiBopcntBbix 
orpaHHueHnn  (oco6eHHo  pecypcHbix).  3to  ripitBoanT  k  HecoBMecTHocTH  vtoacan  n  Tpe6yeT  ee 
CTpyKTypn3aitHH.  Ilpn  stom  noaynennaa  CTpyKTypnaa  vtoacab  aoaaaia  ObiTb  tKBHBaaciiTna  nexoa- 
hoh  no  ee  nornnecKon  CTpyKType,  T.e.  nocacaoBaTcaiuiocTb  pa6oT  npoeKTa  (oTnomcnita  vtc>Kay  3a- 
aaHHaMn)  aoavKna  ocTaBaTbca  Hen3MeHHOH. 

Vloacno  npcacTaBHTb  vtoacab  b  Bitac  coBOKynHocTn  vtoayacit,  cBatannbix  depeeoM  TpaH3HTHB- 
hbix  OTHomeHnit  enooKeHHoemu.  T.o.  KavKabiit  vtoayab  mokct  BKaionaTb  b  ccoa  npoit3Boabiioc  hhcjio 
apyntx  vtoayacit  (b  tom  nncae,  hh  oanoro),  ho  npn  3tom  Ka>KabiH  vtoayab  mokct  ObiTb  ncnocpcacT- 
BeHHO  Bao>KCH  mojibKO  e  oduH  Modyjib.  KopeHb  3Toro  acpcBa  -  caMa  oomaa  vtoacab.  11  vie i mo  no 
3TOMy  nyra  BcacTca  pa3pa6oTKa  hoboh  peaan3annn  ynnBcpcaabiioro  pcmaTcaa  UniCalc  ([4,  5]). 

Ilpn  3tom  CTpyKTypnaa  vtoacab  naana  notBoaacT  peajiH30BaTb  nponecc  yaoBacTBopcmta  orpa- 
HnneHitn  Ha  H-vtoacan  naana,  t.k.  vihokcctbo  orpann'icnnit.  3aaannbix  Ha  MHO>KecTBe  nepeMeHHbix 
Moaean,  anaaioTca  anoo  aacvtcnTapiibivin,  anoo  caMH  anaaioTca  vtoacaavin  (noavtoacaavin),  co- 
CToanutvin  H3  noKanbHbix  nepeMeHHbix  n  orpannuenitii  Ha  hhx  [3]. 
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Eonee  Toro,  CTpyKiypiibie  mo/ic.ih  no3BonaioT  pea.iiiioBaib  .innaMUKy  b  H-Monemix,,  peajiH3ya 
TpaHcnaunio  orpanii'iennii  113  oinoii  no,iMO,ic.in  b  ipyryio. 

1  YflOBJieTBopeHHe  orpaiiii'iciniii  b  CTpyKTypHoii  MO/jenn 

PaccMOTpiiM  3a^any  ynoBJieTBopemia  orpanii'iennii  b  CTpyKTypHOH  H- mo/ic.ih  h  iiepe/iany  or- 
paHHHeHml  H3  o,nioii  no,i  mo/ic.ih  b  ipyryio  [3], 

Mbi  Ha3tiBaeM  o6o6ufeHHoii  eumiaiumejibHou  Modejibto  Ha#  H-pacmupeHHBiMii  anreSpaMH 
(' *  A*  F  *V  *C )  napy  M=  <X,R>,  rae 

X=  {v,e  Vs,  i  =  1, . . k)  -  MHoacecTBo  nepeMeHHBix, 

R  =  {cjsC  | y'=l,  ....  t)  -  MHo>KecTBo  3JieMeHTapHBix  orpaiiii'ieiiiiii,  cnaibiBaioimix  nepeMeHHBie 

H3  X. 

BMecTO  o6bihhbix  ymiB epcyMOB  Xv  pace MaTpii  na  idea  ncKoiopbic  nx  nc/ioonpe.ic.icimbie 
pacimipeHiia  *XV.  Hmchho  stot  Kiacc  o6o6meHHBix  BBiHHcmiTenBHBie  MO,ic.icii  naibiBacica  nc,io- 
onpc/iCJieimbiMii  MO/ie.iaMii  huh  H-MOnemiMH. 

Ilpouccc  BBIHHCJieHHH  Ha  OBM  HMeeT  nOTOKOBBIH  XapaKTep,  -  I13MeHeHHe  OOBCKTIlblX  BepHIHH 
CeTH  aKTHBIipyeT  (BBI3BIBaeT  K  HCnOJIHOHIlK))  (JiyHKHHOHajIBHBie  BepniHHBI,  RJISL  KOTOpBIX  3TH  OOBCKT- 
HBie  BepniHHBI  hbjihiotcji  BxoiiibiMii  apryMeHTaMH,  a  HcnonHeHiie  (jiyiiKniiona.ibiibix  BepimiH  b  cboio 
onepe/ib  Mo>KeT  BBi3BiBaTB  H3MeHeHiie  pe3ynBTnpyiomHx  oEbcktiibix  BepiniiH.  Bbi'iiic.ieiina  laKan- 
HHBaioTca  Tor,ia,  Kor.ua  jih6o  He  ociancTca  aKTHBHBix  (jiyiiKniionajibiibix  BepimiH  ( YCELEX ),  jih6o 
ijiyiiKniia  npoBepKH  KoppeKTHOCTH  BBipa6aTBiBaeT  ina'icnnc  jio.va,  (HEY/JA^A). 

B  pa6oTe  [3]  /lOKaiaiibi  c.ic/iyioimie  yiBepvfvieniia: 

1)  ripouccc  y,iOB.ieiBopeiina  orpaini'iciiHii  b  H-MO/ic.iax  laBepmacTca  3a  koiiciiioc  hhcho  niaroB. 

2)  /JocTH'/KCHne  npoueccoM  HEYffAHM huh  YCI7EXA  npe/ionpe/icjicno  bxouhbimh  /laimbiMii  (Ha- 
nanBHBiMH  H-ina'ieniiaMii  nepeMeHHBix  h  orpan  linen  naMii)  h  He  3aBHCHT  ot  KOHKpeTHOH  CTpa- 
TerHH  BBi6opa  onepe/inoro  orpaiiii'ienna  i.ia  nm  epnpeTanim. 

3)  B  cnyiae  YCI7EXA  iipoiiccca,  npn  oiniix  h  Tex  >Ke  Bxo/nibix  H-inaneniiax  nepeMeHHBix  hx 
Bbixo.nibic  H-3HaneHiia  He  'iaBiicai  ot  KOHKpeTHOH  CTpaTernn  BBi6opa  onepemoro  orpaHHie- 
n na  ;ti a  iinTcpnpcTaiui n. 

4)  B  C-iynae  YCI7EXA  ripouccca,  pemeHiie  la/iami  (ecnH  oho  cymecTByeT)  jicvkht  BHyTpn  nony- 
neHHoro  pe3ynBTaTa  (,iCKapTOBa  npoiiiBe/iciina  H-ina'ieniiii). 

CornacHO  CTporoMy  onpe.ic.icniiio  H-mo,ic.ih  [3]  Ka>K,ioc  i-iCMemapnoe  orpaiiii'ienne  aBJiaeTca 
mohotohhbim  OTOOpavKemieM  <pj  :  X  — >  X.  npopece  y/iOB.ieTBopeima  orpann'icniiii  b  cnyiac  YCTIE- 
XA  ecTB  pe3ynBTaT  npiiMenenna  OTOopavKenna  <p=  <pt \  -  <pj2  ‘ °  (pjn,  T.e.  OTo6pa>KeHHe  (p  cctb  moho- 
TOHHoe  OTOopavKcnnc  KaK  cynepnoiiiniia  mohotohhbix  OTOopavK'cnnii.  H3  ,iOKa3aTc.ibCTBa  ,iannoii 
TeopeMBi,  ia,iana  y,iOB.ieTBopenna  kohbiohkhhh  orpann'icniiii  movkct  6bitb  npeiCTaB.icna  KaK  cy- 
nepnoiiiniia  y/ioB.ieTBopeiina  iJicMeiiiapiibix  orpann'icniiii".  3to  omanacT,  hto  mbi  MO>KeM  CTpyK- 
TypupoBaTB  H-\io,ic.ib,  KOTopaa  oopaiyeica  H3  MHO>KecTBa  nepeMeHHBix  h  orpann'icniiii  Ha  hhx, 
Ka>K,ioc  H3  KOTopBix  MO>KeT  6bitb  .ihoo  3JieMeHTapHBiM,  .11160  caMO  ari.iaibca  mo/icjibio  ( no,iMO,ic- 
jibio)  c  3JieMeHTapHBiMH  orpanii'icniiaMH  na,i  ee  .lOKa.ibiibiMii  nepeMeHHBiMH. 

MH0)KecTB0  n  napaMeTpoB-nepeMeHHBix  mo/ic.ih  3a,iacT  n-MepHoe  npocTpaHCTBo,  aB.iaioinccca 
aeKapTOBBiM  npoii3BC,icniic\i  o6nacTeii  iiia'icniiii  Bcex  nepeMeHHBix  .lannoro  MHO)KecTBa.  To'ikh 
3Toro  npoeipaHCTBa  eooTBeTCTByioT  n-MepHBiM  naoopaM  iiia'icniiii  Bcex  nepeMeHHBix.  Ka>K,iaa  mo- 
aenB  oripcic.iacT  b  npocTpaHCTBe  iiia'icniiii  cbohx  napaMeTpoB  HeKOTopoe  Teno  (Ha30BeM  ero  menoM 
peiuenuu),  o6pa30BaHHoe  TO'iKa\in,  y ,10 b.i ct b o p a i o i n n m n  BceM  OTiionicnnaM  lannoii  mo.ic.ih. 


IIpH  3tom,  no  3aMeHaHHio  A.C.  HapnHbHHH,  3JieMeHTapHoe  orpaHnneHne  MoaceT  6biTb  BJioaceHHbiM  ^H3'bioHKTHBHbiM 
H-oTHouieHneM,  T.e.  6biTb,  HanpnMep,  Mo^ejibio  BH^a:  {X,  {{  7...}  ...{  ...}  Z}  ...} 
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Ecjih  MO/icub  noJiHOCTbio  onpeaeneHa,  ee  Teno  pcinci mir  coctoht  H3  c/U'Iiictbciiiioh  tohkh.  Ec- 
nn  OHa  npoTHBopeHHBa,  Teno  penicillin  -  nycTO.  H,  iiaKonen.  b  o6meM  cnynae,  npn  ncAOonpeAcnen- 
HOH  CHCTeMe  OTHOmeHHII  OHO  COACp'A'HT  MIIO/KCCTBO  TO'ICK  HUH  HCJTBIC  THnepTeiia.  IlpOeKHHH  Tena 
pemeHHH  Ha  KaacAMH  H3  napaMeipoB  3a,paiOT  hx  o6nacTH  ma'ienim  ana  pannon  moacjih. 

/JcoaBneiiHe  k  moacjih  M  nioGoro  AononnnTcnbiioro  orpanii'ieniin  onpenenacT  MOAenb  AT ,  Te¬ 
no  pemeHHH  KOTopoil,  KaK  oh  cb  ha  no,  BnonceHo  b  Teno  pemeniiii  iicxonnoii  moacjih  M.  Cootbctct- 
BeHHO,  o6nacTH  iiia'ienin'i  'iacTi-i  nnn  Bcex  napaMeTpoB  BHyTpn  Af  b  o6meM  cnynae  yace,  hcm  BHyTpii 
M. 

Ecnn  orpann'ieiiHC  sanacTca  cyncemieM  o6nacTH  maHcnnii  KaKoro-nH6o  H3  napaMeTpoB,  to  H3 
Tena  penicillin  yonpaioTca  hagth,  npocKiina  KOTopbix  nonanacT  b  HCKjno'iennyio  30Hy  ma'iemiM 
paimoro  napaMeTpa.  HanpuMep,  npn  orpann'ieniiH.  cyaeaiomHM  HHTepBan  jiia'ieniiii  HHcnoBoil  ne- 
peMeHHOH  H3MeHeHHeM  op  noil  H3  ero  rpanun.  ot  Tena  pemeHHH  HCKmonaeMaa  nacTb  oTceKacTca 
(n  -  l)-MepHOH  rHnepnnocKOCTBio,  npoxopaineii  nepe3  HOByio  rpanuny  HHTepBana.  rkyioonbic  orpa- 
HiiHemia  aBjiaiOTCa  tbhhbhmmh  Ana  mhothx  npiinoaceHiiH,  npeACTaBnaa  tcxiihhcckhc  TpcooBaima 
Ana  Tpanc(])opMaTopa  nnn  (JjHHaHCOBBie  ycnop.ua  ,ina  HiiBecTHiiHonnoro  npocKTa. 

PeanH3auHa  BBi'incncniipi  Ha  CTpyKTypHOH  H- moacjih  B03M0ACHa  HecKonBKHMH  nyraMH.  Oahu 
H3  hhx  iipcnnovKcn  b  [4,  5].  B  pa3pa6aTbiBaeMyio  Bepcnio  yHHBepcanbHoro  pcmaTcna  bbcacii  cerne- 
eoii  onepamop,  KOTopbiil  ramonaer  He  toabko  aapaBaTb  cucTeMy  orpann'iennii.  Hcnonbsya  tckcto- 
Boe  npencTaBJiennc  MOAenn,  ho  h  ctpohtb  (jiyiiKiiHonajibiiyio  ceTb  Bpy'inyio.  aBiibiM  yKa3aHHeM  y3- 
noB,  hx  TiraoB  h  iiia'icniiH.  a  Taxnce  CBaieii  MOK.iy  y3naMH.  Ilpn  atom  noriycKacTca  bo3mo5khoctb 
cnnaHHa  HecKonBKHX  (jiyiiKiiHonajibiibix  cctcpL  xpanamuxca  b  pa3Hbix  3K3C\innapax  ceTeBbix  onepa- 
TopoB,  b  o/i n y  ceTb,  a  Taicnce  cboooaiioc  H3MeHeHiie  yace  nocipoeHHOH  ccth.  Bee  3to  rioiBonacT 
o6ohthcb  bo  mhothx  cnynaax  6e3  KOMminaTopa. 

Kax  Bii.ino,  onepaiiiiii  c  (jiyiiKiiHonajibiioii  ceTbio  (ee  nocipoeHiie  h  H3MeHeHiie)  h  co6cTBeHHo 
BbiHHcncima  noninecKH  paincnenbi.  CeTbio  'iaBcnycT  ceTeBOH  oneparap,  a  BbinncneiiHaMH  -  penia- 
Tenb.  3to  ynpomaeT  Hcnonb30BaHHe  CHCTeMbi,  a  TaKace  ee  pa3pa6oTKy  h  pa3BHTiie. 

npoimmocTpiipoBaTb  stot  ripouccc  MoacHO  Ha  npiiMepe  3anan  nnaniipoBaniia  h  ynpaBncima 
npoeKTaMH. 

IlnaH  HeKOToporo  npoeKTa  ecTb  ceTb  3anannii  (pa6oT),  CBaiamibix  MeacAy  co6oh  HeKOTopbiMH 
OTHOiueHiiaMH  [6,  7].  KaacAoe  'japan  hc  MoacHO  paccMaTpiiBaTb  KaK  HHTepBanbHoe  co6biTHe  unii 
/-HHTepBan.  orpann'ieniibiii  /-TO'iKaMH.  H epoonpepcnc  i m bi ii  Kanennapiibiii  nnaH  MoacHO  npepcTa- 

BHTb  b  nunc  H-Mopcnn  M  =  (X ,  R) ,  r/ic  X  -  miio>kcctbo  nepoonpcACJicniibix  /-HiiTepBajioB.  npep- 

CTaBnaiomiix  cpoKH  Bbinonncima  nnaHiipyeMbix  3a,ianiiib  a  R  -  miiovkcctbo  OTHomeHini,  CBaibiBaio- 
miix  /-miTcpBanbi  OTpcjibiibix  japannii. 

ricpcxona  k  CTpyKTypHOH  moacjih  nnaHa,  HMeeT  CMbien  paccMaTpHBaTb  moacjib  HHTerpiipoBaH- 
hoto  nnaHa  KaK  rno6anbHyio,  a  MOAenn,  BXOAnmiix  b  Hero  noAnnaHOB,  KaK  noKanbHbie  MOAenn  nnn 
rioAMOAcnn. 

JIoKanbHaa  MOAenb  -  sto  nacTb  MOAenn,  BbiAcncnnaa  nonb30BaTeneM  KaK  noAMOAenb  b  cuny 
KaKHX-nnoo  npiiHHH.  B  HaiueM  cny'iac  MOAenb  HeAOonpeAeneHHoro  /-HirrcpBana  X=jx,  y,  d}  movkct 
6bitb  BbiAeneHa  b  OTAcnbiibiii  6noK  (Ha30BeM  ero  A).  OTHomeHHe  {>/■+/',+ 1  =x/f,  r  >  0}  (oTHomeHiie 
cncAOBaima  c  naroM  r  >  0)  TaKnce  aB/iacTca  noKanbHOH  MOAenbio  E.  /(pyron  6noK  -  B  npeACTaBJiaeT 
co6oh  pecypcHoe  orpaimHcnnc  (orpanii'icniic  no  ctohmocth)  -  Cr  =  {4  v,-,  c,},  rAe  v,-  -  ycnoBHbin 
o6beM  pa6oTbi  Ana  KancAoro  3aAaHHa. 

Bee  noAMOAenn  aBnaioTca  (JiyHKiiHOHanbHO  HHTepnpeTiipyeMbiMH  h  MoryT  6bitb  npeACTaBneHbi 
b  BHAe  H-cera,  KOTopaa  movkct  6bitb  Ha3BaHa  noAceTbio  ccth  HeKOToporo  noAnnaHa,  coAcp/Kamcro 
3TH  riOAMOACnil. 

Ilpn  peKOM6HHaiiHax  H-ceTii  noaBnaeTca  B03M0>KH0CTb  Ao6aBneHiia  orpann'icniiii  b  MOAenb 
unii  opraHH30BaTb  nepeAany  orpann'icniiii  H3  oahoh  noAMOAcnn  b  Apyryio  6e3  ee  nonHOH  nepeKOM- 
rainamiH.  IlpH  yicTC  pecypcHbix  unii  (])HiiancoBbix  orpann'icnnii  ananorn'iiibiM  o6pa30M  movkct 


178 


6bitb  peanH30BaH0  BBipaBiiHBannc  pecypcoB  huh  KoppeKTiipoBKa  Kancnpapnoro  nnaHa  pna  onTHMH- 
3apHH  ([iiinaiicoBBix  noica3aTeneH. 

H-OTHomeHne  *R  (*a ^  ....  *a  )  HiiTepnpeTHpycTca  H-ffiynKiinaMH 

*a  =  */  (*a  ,  *a  ,  *a  ,  ....  *a  ),  i  =  1,...,  n. 

i  J  i  '  1  i-1  i+1  n ' 

Ecnn  3na'icimc  hhchoboh  H-nepeMeHHon  npepcTaBnaTB  HHTepBajioM  [x_,  x~],  rpc  x_  -  mhhh- 


MyM,  a  x"  -  MaKCHMyM  3HaneHna  x,  to  ypaBHeHne  Hamero  npHMepa  6yneT  HiiTcpnpeTHpoBaTBca  me- 
ctbk)  (|jyHKHHaMH  HHTepBajiBHOH  anre6pi>i  [10]: 

z"  :  =  x~  +  y~;  z_  :=x_  +  yj 


x~  :=z~  — y_;  x_  :  =  z_—  y~; 

y~:=z~—  xj  y_  :=  z_  -  x~;2  3jie\iemM  peajiimiiiiii 


PaccMOTpuM  MO/icub  npocToro  nnaHa,  npepcTaBnennoro  Ha  Taonnuc  3apaHHH  (pucyHOK  1)  h  ce- 
TeBoil  pnarpaMMc  (pucyHOK  2),  npcpcTaBnaiomcH  oTiiomenna  Me>Kpy  aapaimaMH. 

KpoMe  toto,  b  Mopenn  npucyTCTByioT  iicKOTopbic  pecypcHBie  orpann'icima.  Ha  Ka>K,Toc  3apa- 
Hne  nainanaioTca  iicKOTopbic  pecypcBi.  Ctohmoctb  3thx  pecypcoB  o6pa3yeT  ctohmoctb  iapanna. 
Ctohmocth  lapaiinn  3aTeM  cyMMiipyioTca,  h  onpcpcnacTca  ctohmoctb  (oiop>KeT)  npocKTa  b  penoM. 
CpOKH  H  pjIHTeJTBHOCTB  3apailHH  H  BCCTO  npOCKTa  33BHCMT  OT  HajIHHHfl  H  pOCTaTOHHOCTH  peCypCOB. 
H cpocTaTO'n ioctb  pecypcoB  yBeniiHHBaeT  cpoKH  BBinonncnna  h  cimvKacT  BKonovin'iccKyio  3(}x])ck- 
thbhoctb  npoeKTOB,  c  ppyroil  CTopoHBi,  pecypcHBie  orpaHHHeHna  Bee  5Ke  npepnonaraioT  h  hckoto- 
poe  pa3yMHoe  yMeHBnieHHe  ccGcctohmocth  npoeKTa,  h  chh^kchhc  HipepvKCK.  B  KanecTBe  npocToil 
HjuiKJCTpapHH  pecypcHBie  orpairn  Henna  mo>kho  n  pope  mo  i  i  CTp  h  po  b  an>  bbcpchhcm  toubko  ctohmoct- 

HBIX  OipaHHHeHHH. 

Hcxo.tiibic  opciikh  ctohmocth  ’japan  nil  BBopaTca  b  Time-EX  (b  rpacjiy  Ta6nnpBi  ’japannn 
«nnaimpyc\iaa  ctohmoctb»,  pucyHOK  2).  B  npoucccc  pacncTa  paenneanna  BBinucnaeTca  ycnoBHBin 
CTOHMOCTHOH  «06l.eM»  (t.C.  CTOHMOCTB  MCpOnpHaTHa  Ha  eTO  PJIHTCJIBHOCTB)  H  (})HKCHpyCTCa  B  MO- 
pen h.  B  npoucccc  paooTBi  Hap  nnanoM  mbi  mo>kcm  opciihtb  bjihhhhc  bchhhhhbi  (JinnancnpoBaniia  Ha 
pjiHTenBHOCTB  toto  hjih  hhoto  Meponp  HfiTHfi.  3aBHCHMOCTB  oncnnpnaa:  'i  cm  orpaiiHHCimcc  (])  II I  [  a  1 1  - 
cupoBaHHe,  TeM  OonBinaa  npoponncHTenBHOCTB  paooTBi.  EonBiuee  (finnancnpoBanne  no3BonaeT  npn- 
BJieHB  ponoJiHHTenBHBie  pecypcBi  h  coKpaTHTB  BpeMa  BBinonHeHna  paooTBi.  Time-EX  noinonacT 
paTB  KOJIHHCCTBCHHBIC  OKCIIKH.  npHHCM  OnpCPCPHTB  ipafflipBI  IICOOXOPHMBIX  BCJTHHHH  (})HHaHCHpO- 
BaHHa,  Korpa  MopenB  craHOBHTca  hccobmccthoh  h  npan  nepeani-nycM.  3to  unmocTpupycTca  Ha  pn- 
cyHKe  3.  Ha  pncyHKe  4  nexopnaa  nnannpycMaa  ctohmoctb  Mcponpnapna  3  BoccTaHOBJieHa  h  nop- 
nnan  paccniTan  h  cacaT  c  coxpaHefflieM  npneMneMBix  pe3epBOB  BpeMeHH.  B  iihpkiich  nacTH  pna- 
rpaMMBi  -  okho  rucTorpaMMBi  HjMcnenna  bchhhhhbi  cpcpncn  ctohmocth  (3aTpaT)  bo  BpeMeHH  bbi- 
nonnenna. 
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BBigi 


|P^  Time-EX  for  Windows  -  [Okho  Tafi/inq  m  fluarpaMMbi  faHTTa:  C:\Time-EX2_2_b_3_1\Documents\136_OO.tme] 


Baffin  flpaBKa  SaflaHwa  Bwa  flpoeKT  Onm-in  Okho  floMOLUb  --1-1*1 


PucyHOK  1  -  Ta6jiqqa  3aqaqqq  qua  qpqMepqoro  qoqqjiaqa 


PqcyHOK  2  -  CeTeBaa  (IIEPT)  qqarpaMMa  npiiMepHoro  qoqqjiaqa 


CDaM/i  flpaBKa  3aflaHMPi  Bwa  flpoeKT  Onunn  Okho  floMoiub 


-|g|xi 


PqcyHOK  3  -  OnpeqeJiemie  rpaqqq  qoqycTHMoro  (JiqqaqcqpoBaqqa  MepoqpqaTMH 
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ISftlXlt 


3aKJiioHeHHe 


B  ziaHHOH  pa6oTe  npeACTaBJieHbi  HCKOTopwe  Bonpocti,  npopaOaTbiBacMbie  b  nacToamee  Bpevia  b 
paMKax  npoeKTa  HHTemieKTyanbHOH  TexHonorHH  riBaiiHpoBaimH  Time-EX. 

Moaent  naana  c  yncTOM  npocKTiioM  Hepapxnn  o6pa3yeT  ecTecTBeHHyio  CTpyKTypy,  KOTopyio 
y/ioono  onncbiBaTb,  Hcnojib3ya  iioiihthc  (JiyHKUHOHajibHOH  cera.  BtiHHCnHTenbHoe  a/ipo  chctcmbi 
ocymecTBnaeT  napamientHtiH  b  bib  hchhtciib  mail  npouccc  yHOBJieTBopeHiw  orpanmienqii  c  ynpaBJie- 
HHeM  no  namiBiM.  ecTecTBeHHO  pacnapairaennBaa  bbibhcjiciihh.  ^amiBic  ooct oht cjt BCTBa  MoryT  no- 
3BOHHTB  Jienco  peajiH30BaTb  He  toubko  Kajicn/iapnoc,  ho  h  noimoMacniTaonoc  CTpyKTypHoe  pecypc- 
Hoe  n naHHpoB aHH e  b  chctcmc  ynpaBJieHiM  npoeKTaMH,  a  TaioKe  b  CHCTeviax  npo h 3 bo/ict  bc  i mo ro 
nnaHHpoBaHiui. 


Time-EX  for  Windows  -  [Okho  Tafi/iMLi  m  flMarpaMMbi  faHTTa:  C:\Time-EX2_2_b_3_1\Documents\136_OO.tme] 
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Abstract 

UniCalc  is  a  new  generation  software,  based  on  the  apparatus  of  subdefinite  models,  capable  of 
solving  arbitrary  algebraic  and  logic  constraints.  The  new  version  of  the  system  has  a  number  of 
changes  that  enhance  the  efficiency,  as  well  as  the  quality  of  the  computed  solutions.  In  this  paper 
we  describe  these  new  capabilities.  Our  attention  is  mainly  focused  on  the  symbolic  transforma¬ 
tions  of  constraints  and  on  the  correctness  of  the  results  of  computations.  We  conclude  by  dis¬ 
cussing  the  directions  for  future  development  of  the  system. 

BBeaemie 

Tpa/iHUHOimbic  mcto/ibi  pemeniui  chctcm  anrcopaH'iecKHX  ypaBHemiH  oobiuno  ocnoBbiBaioTCH 
Ha  cneHtiajiH3HpoBaHHbix  anropHTMax  BbiHHCJiHTenbHOH  MaTeMaTHKH  h  ripHMCiiHMbi  k  3a/tauaM  on- 
pe/iciicnnoro  Knacca  (HanpHMep,  k  CHCTeMaM  Jiwiciinbix  ypaBiicimii,  nonHHOMaM  h  t./l).  HcnoJib- 
3yromee  hx  nporpaMMHoe  ooccncucime  no3BoiraeT  pemaTb  toubko  to'iiio  onpcacacimbic  aa/iaMM 
HeKOToporo  toiacca:  no/t  Ka>K/ibiii  KJiacc  3aaau  -  cboh  mcto/i. 

O/uiaKO,  3a,iaHH,  B03HHKaiomHe  b  peajiLHOH  >KH3nn,  Kax  npaBHno,  HBJiaioTCJi  hc,to-  huh  nepeon- 
pcpcacimbiMH,  BKJiioHaioT  HepaBeHCTBa,  nornuecKHe  ycnoBiut,  ncTcnibic  iiia'icniia.  ncnonb3yiOT 
o/tHOBpeMCHHO  napaMeTpbi  pa3JiHHHbix  TitnoB.  B  TaKoii  cmyaijHH  MCTO/ibi  KnaccHHecKOH  bbihhcjih- 
TenbHOH  MaTeMaTHKH  npnMcim\ibi  jinnib  nocne  (sa^iacTyio  HeTpiiBHanbHbix)  npeo6pa30BaHHH  h  yn- 
pomeHHH  hcxo.tiioh  3a^aHH. 

PemaTCJib  UniCalc  pcaiiH3yeT  nanooTicc  count  ii  mctoh  pacnpocTpancniiH  orpanHuennii  [1,  2]  h 
ncBBOJiflCT  cnenn(|)Hi[npoBaTb  aa/iany  b  bh/ic,  \iaKCH\iaabno  npH6nH5KeHHOM  k  itcxo/inoit  ee  nocTa- 
HOBKe.  KpoMe  toto,  ncKOTopbic  (huh  Bee)  napaMeTpbi  Bayiaun  MoryT  obiTb  sapanbi  iictouiio;  Boo6me, 
TOHHoe  inaucime  ecTb  nacTHbra  cnynan  ncTounoro. 

K  nacToamcMy  MOMeHTy  Obino  coa/iano  HecKOJibKO  onbiTHbix  Bepcnii  pemaTeJia  UniCalc  [4,  5], 
paanuMaiomuxcM  no  cbohm  cjtyHKitHOHajibHbiM  B03M03KH0CT5IM,  pcajiHtyioimtc  Te  hjih  HHbie  apxHTeK- 
TypHbie,  TcxnoaonuiccKHC,  BbiHHCnHTenbHbie  pciiicnim.  O/nraKO  Bee  sth  npoTOTirabi,  3KcnepHMeH- 


1  Paoora  Bbinojmsjiacb  npn  (jmiiancoiioii  no.aacpvKKC  PcDOIi,  npoeKT  JNTs  03-01-00750. 
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TajitHBie  h  ontiTHtie  Bcpciui  XBJianHCB  jihiiib  3TanaMH  AniiTenBHoro  nepno.ua  HHOKP  h  He  nonyHiinn 
mnpoKoro  ripuMencniia. 

B  /lOKna/ic  paccMaTpHBaeTca  Bepcini  pemaTena  UniCalc  hoboto  noKonemni,  KOTopaa,  bo- 
nepBBix,  6a3HpycTca  Ha  15-AeraeM  onBiTe  npcAbiAymux  pa3pa6oTOK  h  BKAioHaeT  b  ce6a  nynmee  H3 
Toro,  hto  6bijio  CACAano  paHee;  bo-btopbix,  coAepmiT  pa/i  KOHpenTyanBHBix  HOBUiecTB,  paccMaTpii- 
BaeMBix  iih’/Kc;  B-TpeTBHX,  HMeeT  3anpoeKTHpoBaHHBie  tohkh  pocTa  b  nanpaBAcnim  cpcACTB  enemi- 
(j)HKauHH  moacach,  TeM  caMBiM  pacHiHpjra  o6nacTB  npHMeHHMOCTH  pemaTena. 

1  KpaTKHH  o6'3op  aiia.ioroB 

C  MaTeMaTHHecKOH  tohkh  ipeima  pemaTenB  UniCalc  npcACTaBAHCT  coooii  nporpaMMHoe  o6ec- 
neHcnirc  3BM  rjul  naAOKiioro  (T.e.  rapaHTHpyiomero  KoppeKTHOCTB  pe3yABTaTOB)  pemenmi  3aAan 
MaTeMaTunecKoro  nporp a \i \i h p o b a n h a.  Bee  cymecTByiomce  nporpaMMHoe  ooccnc'icimc  TaKoro  Ha- 
ina'icnmi  peanH3yeT  (b  toh  hjih  hhoh  (])op\ic)  mctoabi  HHTepBajiBHOH  MaTeMaTHKH.  IlepeHHCiiHM  ero 
IiailOOACC  H3BeCTHBie  o6pa3U,BI. 

CncTeMBi  CLP(BNR),  ECLIPSE,  PROLOG-IV  [6,  7,  8]  jibamotcji  HHTepnpeTaTopaMH  a3BiKa 
nponor  co  BCTpoeHHBiMH  HHTepBajiBHOH  apniJjMeTHKOH  h  ajiropHTMaMH  pacnpocTpancnna  orpaHii- 
neHHH.  3th  CHCTeMBi  ricnoAbiy  iotch  /ui f\  pemeimn  3a^aH  AHCKpcTiioro  MaTeMaTHHecKoro  nporpaM- 
MHpOBaHHa. 

JJflfi  a3BiKOB  nporpaMMiipoBaiiHH  C,  C++,  OopTpaii  pa3pa6oTaHBi  6n6iiHOTeKH  filib++, 
PROFIL/BIAS,  INTLIB,  GlobSol,  ILOG  Solver  [9,  10,  11,  12,  13],  npcAOCTaBAsnomrie  roTOBBie  pea- 
jiH3apHH  HHTepBajiBHBix  mctoaob.  TaKHe  6n6nHOTeKH  HcnonB3yiOTca  npn  pa3pa6oTKe  cneHnanH3H- 
poBaHHoro  MaTeMaTHHecKoro  oOecneHeHna  3BM. 

HHTepBanBHBie  mctoabi  BCTpoeHBi  huh  peanH30BaHBi  jijisl  cucTeM  KOMnBioTepHOH  anreOpBi: 
Matlab/IntLab,  Maple/MuPad,  Mathematica  [14,  15,  16].  TaKOH  iioaxoa  opueHTupoBaH  Ha  ncnoAB30- 
BaHHe  M CT 0,10 B  HHTepBajiBHOH  MaTeMaTHKH  b  HayHHBix  pacneTax. 

HHTepBanBi  peJiBix  h  BemecTBeHHBix  HiiceA  h  HHTepBajiBHaa  apn(])MCTHKa  1 1 o  a  A e p>K n b  a  i  otc  a 
AHajieKTaMH  hibikob  Pascal-XSC,  C++  h  Fortran  95  (finpMbi  Sun  Microsystems  [17,  18,  19]. 

CncTeMBi  Numerica,  RealPaver  [20,  21],  UniCalc  hbjmiotcji  HHTepnpeTaTopaMH  h3bikob,  opueH- 
TupoBaHHBix  Ha  cncmi(jniKannio  3aAa'i  MaTeMaTHHecKoro  n  p  o  rp  a  m  m  h  po  b  a  i  in  a .  TaKHe  CHCTeMBi  hc- 
noAB3yiOTca  aim  BBinonncnmi  naACVKiibix  imvKcnepiibix  paciCTOB. 

Ha  CTaHAapTHBix  TecTOBBix  3aAa'iax  [22]  UniCalc  ycnemHO  KOHKypupyeT  no  3(]x])CKTHBnocTH  c 
CHCTeMaMH  Numerica  h  RealPaver,  oniivKaiimiiMii  eii  no  Ha3HaHeHino.  BMecTe  c  TeM  OHa  npc.AOCTaB- 
JTMCT  OOACC  OOraTBlii  5I3BIK  RJISL  CnCHH(})HKaHHH  3aAalI  II  OOCCriCHHBaCT  B03M05KH0CTB  pemenmi  3aAan  c 
peAOHHCAeHHBIMH  nepeMeHHBIMH . 

2  PemaTejib  UniCalc 

2.1  KoHiienuHH  H-BbiHHC.neHiiii 

B  AaHHOM  paiACAC  mbi  ronaraeM  toabko  ocHOBHBie  HAen  1 1 caoo n  pe  acac  ii  ii  bi  x  bbihiicachiih  (H- 
BBIHHCAeHHH);  riOApOOUCC  O  H-BBIHHCJieHHJIX  CM.  CTaTBH  [1-3]. 

HedoonpedejienHbiM  inu'ieHiie.u  (H-3HaneHHeM)  nepcMcimoii  a  naibiBacTca  MHoacecTBo  ee  bo3- 
MOJKHBIX  TOHHBIX  3HaHeHHH.  HcKOMBie  II  BCnOMOraTeABHBie  napaMeTpBI  3aAaHH,  3HaneHIM  KOTOpBIX 
noAHocTBio  hah  HacTHHHo  He  onpeAeAeHBi  (HeAoonpeAeAeHBi),  MoryT  6bitb  adeKeanmo  npeacTaBAe- 
hbi  H-maHcnruiMH  cooTBeTCTByiomux  TiinoB. 

OTHomeHiie  R(xIt  ....  x,J  Ha3BiBaeTca  (pyuKifiionajibno  mmepnpemupyeMbm,  ecAH  HanAeTca 

M IIO/KCCTBO  f),  f,  ([lyilKUHH  IlIITCpnpeTaHHH,  n03B0Jiai0mHX  BBIHHCAHTB  KajKABIH  apryMeHT  Xj  OT- 
HomeHini  nepe3  ero  ocTaABHBie  apryMeHTBi:  xt  =f(xi,  ....  xi+I,  ....  x,J. 

Ozpaiiwiemie.M  rurnaBacTcn  (fiynKiirioiiaAbiio  HHTepnpeTupyeMoe  oTHomemie.  B  pemaTeAe 
UniCalc  apryMeHTaMH  orpanmieniiii  abaaiotca  H-iiia'iciiiui. 
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H-Modejibw  napbinacTca  Konennoe  miiovkxctbo  orpannHcnnii.  H-Bbi'n-icaeniia  ripuMcnaioTca  paa 
pcmcnna  -sapan,  cncumJiHiiHpoBaimBix  b  bhpc  neKOTopoii  H-Mopean.  Kaic  noKa3biBaeT  on  bit.  stot 
Kaacc  /loCTaTO'ino  rniipoK:  pecypcHoe  h  Kaacnpapnoc  naannpoBannc,  cocTaBacnnc  paciiiicaiinn. 
CAnP  h  np. 

PeiuemieM  H-modemi  M  =  {Ri(xn  ....  xj,  Rm(xi,  ....  x„)}  Ha3biBaeTca  Ha6op  3HaneHHH  (an  .... 
a„),  ypoBaeTBoparomiiH  bcgm  orpaHHHeHiiaM  M:  R^an  ■■■,  a„), ...,  Rm(an  ....  a,,). 

Bo  Bpevia  pcmcnna  3apann  Kaacpoe  H-ina'icimc  npepcTanaacT  co6oh  miiovkcctbo  B03M0)KHbix 
ina'icnnii  HeKOToporo  napaMeTpa  xt.  CHanaaa  H-inancnne  coBnapacT  c  pomchom  Tuna  pannbix  na- 
paMeTpa  x,  hjih  aBaaeTca  ero  nopMHoacecTBOM.  B  npoucccc  pememia  H-inancm-ic  a b to m a t n n c c k n 
MOHomoHHo  cmmueaemcn  3a  cneT  ypaaemia  3HaneHHH,  3aBepoMO  He  aBaaromiixca  hckombimh  3Ha- 
neHnaMH  Xj.  Ecan  xoaa  6bi  op  no  H-ma'icnnc  Mopean  CTanoBHTca  nycTBiM,  sto  oananacT.  hto  vtopcab 
HecoBMecraa,  T.e.  3apana  He  HMeeT  pcmcnna. 

Ilpou,ecc  CTarHBamia  H-inancnnii  peaaroyeTca  aaropuTMOM  1 1 cpoo n p cpca c  n  n  bi  x  Bbi'incacimn 
(AHB),  KOTopBiH  BMecTe  c  onoanoTCKOH  m aT c \f a t n n c c k n x  (JiynKiinn  o6pa3yeT  appo  pcniaTcaa 
UniCalc.  B  o6mnx  nepTax.  riponcxopuT  sto  cacpyiomuM  o6pa30M. 

Hcrroabiya  Ha6op  CTanpapTiibix  m a t c m a  t  h  h  c  c  k  h  x  h  aoranecKHX  oncpaunn.  rioai/iOBaTcab  cne- 
HH(j)HHHpyeT  Tapany  b  bhpc  H-viopcan.  KovinnaaTop  pcniaTcaa  pacKnapbinacT  orpann'icima  H- 
Mopean  Ha  3jieMemiapHbie  ozpammeHUH,  Kaacpoe  H3  Korapbix  copepaaiT  epiiHCTBeHHyio  cTaHpapT- 
Hyio  oiicpannio.  ,H,aa  Bcex  CTanpapTiibix  oncpaunn  peanH30BaHbi  (JiynKiinn  HHTepnpeTamiH,  KOTopuc 
o6pa3yiOT  vtaTC m aT n  n  cc  ay  10  onoanoTCKy  pcniaTcaa. 

OyHKHHH  HirrcpnpcTanHH  noayncnnbix  nacMciiTapiibix  orpaiiHHcniiii  BbicTpanBaioTca  b  onc- 
pept  h  3anycKaioTca  Ha  cict.  Ecan  ({lynKiina  HirrcpnpcTanHH  CTarnnacT  H-Tiia'icnnc  KaKoro-anoo 
napaMeTpa  to  b  O'icpcpb  pooanaaioTca  Bee  (])ynKHHH  nnTcpnpcTannH.  b  KOTopwc  napaMeTp  x,  bxo- 
PHT  b  Ka'iecTBC  apryMeHTa.  TaKHM  o6pa30M,  b  AHB  ocymecTBaacTca  ncpcpana  ynpaBacnna  no  pan- 
hbim  (data  driven).  Hpnca  TaKaii'iHBacTca,  Korpa  o'icpcpb  nycTa  nan  noay'ieno  nycToe 
H-ana'icnnc.  npn  stom  rapaiiTupycTca  [3]: 

1)  pc  jyabTaT  Bbi'incacniiii  He  3aBHCHT  ot  nopapaa  Bbi'incacniiii  t|)yHKHHH  HirrcpnpcTanHH; 

2)  BbinHcaemia  iaBcpmaioTca  3a  koiiciiioc  hhcpo  rnaroB. 

noMHMO  AHB,  b  pcmaTcac  UniCalc  pcaan30Baiibi  MexaHH3M  oDacama  HHTepBajiBHbix 
H-nia'icnim  h  aaropi-iTM  noncica  KopHeii  (tohhbix  penieHnii). 

P e3yjiBTaTOM  o6>KaTHa  HHTepBajiBHoro  H-ina'icniia  aBaacTca  tbkoc  ero  nop\tno>KCCTBO.  y  ko- 
Toporo  acBaa  rpannua  coiiiiapacT  c  caMBiM  acnbiM  KopHeM,  a  npaBaa  -  c  caMBiM  npaBBiM.  Odacarae 
nojBoaacT  OTOpocmb  ncKOTopbic  ooaacTH  bo3mo>khi>ix  Tiia'icnin'i.  b  KOTopbix  HeT  penicillin.  h  koto- 
ptie  He  MoaceT  a b to m a  t  h  h  c  c  k  h  hckjiiohhtb  AHB. 

AaropHTM  noncKa  KopHeii  peanroyeT  mctop  pencil  iia  nononaxt  (onccKima):  H-ma'ienne  paion- 
BacTca  Ha  pbc  paBiioMonuibic  nacTH,  nocac  aero  nponcxopiiT  3anycK  AHB  Ha  KaacpoH  rioaoBinic. 
Ecan  Ha  op  no  it  H3  noaoBnn  cucTeMa  ORanbiBacTca  HecoBMecTHon  -  3Ta  noaoBima  OTOpacbinacTca. 
nna'ic  BbirioanacTca  cacpyioinnn  mar  onccKiinn.  TaKHM  o6pa30M,  peKypcHBHO,  nponcxopHT  cnycK  k 
Ka>KpoMy  Kopmo. 

2.2  ApxHTeKTypa  h  npmiiimi  pafion.i 

HoBaa  Bcpcna  pcniaTcaa  UniCalc  HMeeT  viopyabnyio  apxHTeKTypy,  KOTopaa  npcpcTanacna  hh- 
>Ke  Ha  PucyHKe  1 .  B  pcmaTcac  BbipcaacTca  'icTbipc  ochobhbix  nporpaMMHBix  oaoKa:  ceTeBoii  onepa- 
Top,  BbiHHCPHTeab,  KovinonaTop  h  McncpvKcp.  copcpvKamnH  HHTepiJjeHCHBie  vtopyan  paa  B3aHMopcn- 
CTBHa  C  BHeiHHHMH  CHCTeMaMH. 

Ochobhoh  CTpyKTypod  painibix  b  pcmaTcac  UniCalc  aBaacTca  (pyiiKifiioHajibiuw  cemb,  b  koto- 
poii  xpanoTca  viopcab  b  bhpc  opueHTHpoBaHHoro  anHKainiccKoro  rpacjja.  nepeMeHHBie  h  KOHCTaHTBi 
H3o6pa>KaioTca  ancTbavin  3Toro  rpaijia,  sacMcnTapiibic  orpann'icnna  -  BHyTpeHHHMH  BepmuHaMH. 
TaKoe  npcpcTaBacnnc  Mopean  ypoono  paa  cnviBoaiaibix  npeo6pa30BaHHH. 
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KoMtiummop  npeo6pa3yeT  TeKCTOBoe  onncannc  MOAeaH  Ha  aibiKC  UniCalc  b  c|i y i r k r [ h o i t a jt i ^ i t y i (> 

ceTb. 

Cemeeou  onepamop  -  3to  MOAyab,  ri p c.iocTa Ba  a  10  m  n ii  Ha6op  oncpaunii  aim  paGora  c  (})yHK- 
HHOHanbHOH  ceTbio.  Oh  no3BoaaeT  CTponTb  cjiyHKHHOHaabHbie  ceTH,  KaK  c  noMombio  KOMmiaaTopa, 
TaK  h  6e3  Hero  -  nocaeAOBaTeabHo  canaBaa  BepuiHHbi  (onepaunn,  nepeMeHHbie,  KOHCTaHTbi)  h  cbh- 
3biBaa  hx  MC>K,3y  co6oh. 

/la  a  yMcnbincnna  pa3MepoB  cjiyHKHHOHaabHOH  ccth  h  yBeanneHiia  ckopocth  paGora  Been  chc- 
TeMbi  b  penoM  -  npiiMeHaeTca  Ha6op  ciiMBoabHbix  npeo6pa30BaHHH  ccth  (onTHMimuiia).  B  TCKy- 
mcii  Bepcim  pemaTeaa  peanH30BaHbi  caeAyiomne  bhabi  onTHMH3au,HH :  pacKpbiTue  cko6ok,  Bbinncae- 
Hiie  KOHCTaHTHBix  BbipaaceHiiii,  3aMeHa  H3BecTHbix  nepeMeHHbix  Ha  KOHCTaHTbi,  yMeHBHieHHe  kouh- 
necTBa  jiHHeHHBix  cnaraeMbix  b  BbipaaceHHax  nyTeM  coananna  MaTpuubi  hhhchhoh  nacra  sa/ia'in  h 
t  pane  (flop  Maun  n  ee  k  TpeyronbHon  (JiopMC  h  ap. 


PiicyHOK  1.  06maa  apxmeKTypa  pemaTeaa. 

Bbmucjiumejib  npe,ana3Haucn  ana  BbinoaHeHiia  caeAyiomux  oncpaunii  na,n  cHCTeMoii  orpaHH- 
ueniiii.  npe/iCTannennoH  cjjyHKHHOHajibHOH  ceTbio: 

1)  BbiHHcaemie  3naiicnna  BbipaaceHHa  c  nc,noo n  pcAcae  n  n  bi m n  KoaifxjinuncnTaMn  npn  rioMonm 
6n6nHOTeKH  HiiTcpBaabiibix  (jiynKnnii  nmcpnpcTannn. 

2)  Hcnonb30BaHHe  AHB  ana  noayneHiia  6oaee  tomiibix  ouciiok  napaMeipoB  MOAcan. 

3)  IlOHCK  KOpHeil,  o6>KaTHe  (MHHHMH3aHHa  UIHpHHbl  HHTepBajIOB  nepeMeHHbix,  B  KOTOpbIX  Jie5KaT 
KopHH  cucTeMbi),  m  a  Kc  h  m  nx  a  n  n  a  m  n  n  n  m  nx  a  nn  a  inauennii  nepeMeHHbix. 

4)  CepBHCHbie  (jiyiiKnn n  ana  pa36neHiia  rjio6ajibHoii  BbiHucnHTenbHoii  MOAean  Ha  6onee  MenKHe 
noKanbHbie  BbiHHcaiiTeabHbie  MOAean  —  ojtokh.  11  oaa c pac n b a c m bi ii  BbiuHcanTcacM  MexaHH3M 
MaHiinyanpoBaHna  rjio6anbHOH  MOAeabio  noBBoaacT  annaMnuccKH  co3AaBaTb  n  ynnuTOVKaTB 
oaoKH,  ycTanaBniiBaTB  h  H3MeHaTb  CBa3H  MOK.iy  hhmh.  KpoMe  Toro,  oh  ooccneunnaeT  cpcACTBa 
ana  MO/iHcjjHKann n  coAepaciiMoro  oaoKa,  3aKaK)uaK)mncca  b  H3MeHeHiin  iicaoo n  p  c  Aca  c  n  n  bi  x 
Bnauennii,  cBa3biBaeMbix  a3hhoh  Bbi'incanTcabnoii  MOAeabio. 

Mo>kct  6biTb  co3AaHO  npoi-13 Bonn noc  micao  BBiuncaHTcacii  h  ceTeBbix  onepaTopoB. 

B  3aAann  MenedoKepa  bxoaht  ynpanaenne  ceTeBbiMH  onepaTopaMH  h  BBiuncanTcaaMn. 
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2.3  CHMBOJibHbie  npeoSpajOBaiiHH 

CiiMBOntHbie  npeo6pa30BaHiia  mo/icuh  ocymecTBJiaioTca  Ha  (JiyHKUHOHajiBHOH  ccth  h  hmciot 
^Be  nenn:  noBbimeHne  tohhocth  BBiHHCJieHHH  h  yMCHBincnne  BpeMeHH  c'iCTa  Ha  Oojibihhx  Mo/ienax. 
Bee  npeoDpaaoBaima  ycnoBHO  pa36nTbi  Ha  Tpn  rpynnbi: 

•  BcTpoeHHbie  -  BBiHHCJieHiie  h  yuanemie  KOHCTaHTHBix  no/iBBipavKcnnii,  HHiiHHanH3aHHa  nepe- 
MeHHBIX  H  T.n. 

•  Ea30Bbie  -  npuBCAeime  no/iooiiBix  cnaraeMbix,  pacKpbiTHe  cko6ok  h  np. 

•  npeoDpaiOBaima  jihiichiibix  orpannHcnnii  (ajiropHTM  Taycca). 

PaccMOTpHM  HeKOToptie  bh/ibi  npeo6pa30BamiH  6onee  rio/ipoono. 

la'iacTyio  Mo^enb  co/iepncHT  KOHCTaHTHbie  BBipaaceHHa,  Biia'icnHe  KOTopbix  He  3aBHCHT  ot  3Ha- 
neHHH  nepeMeHHbix  (HanpuMep,  BBipaaceHHa  6e3  nepeMeHHbix,  c.imiHua  b  HeKOTopon  cTeneHH  h 
T.n.).  TaKHe  Bbipaacemia  laMcnaioTca  eooTBeTCTByiomHMH  KOHCTaHTaMH . 

3c})(J)eKTHBHbiMH  chmbojibhbimh  1 1 p co 6 p a 3 o b a ii m a m h  aBJiaioTca  npuBcncnnc  iio/iooiibix  cnarae- 
mbix  h  BbraeceHHe  3a  cko6kh  oOipero  MHonciiTeJia.  TaKHe  npcoopaaoBanna  yMeHtuiaioT  o6beM  bbi- 
HHCJieHHH  h  o/inoBpcMeimo  noBbimaioT  hx  tohhoctb. 

B  jnoooii  MOAenH  HMCCTca  o/hio  huh  6onee  orpaiiHHcnnii  cpaBHefflia:  paBeHCTBO,  HecTporne 
HepaBeHCTBa.  Oviikhhh  HHTepnpeTauHH  TaKiix  orpairn'ieniiii  He  npoH3BO/iaT  hhbix  /ichctbhh,  KpoMC 
ncpcccHenna  apryMeHTOB  3Toro  orpaiin'iciiHi-i  c  hx  hobbimh  bbi'H'IC-itciiiibimh  iiia'iciiiniMH.  nocKOJiB- 
Ky  KOHCTaHTHbie  apryMeHTbi  orpaiiHHcnnii  cpaBiieiim-i  He  McnaioTca  b  npoucccc  bbi'ihc-itciihh,  to 
bo3mo>kho  o.iiiopaiOBoe  nepeccieiiHC  c  KOHCTaHTHBiM  apryMeHTOM  Ha  3Tane  chmbojibhbix  npeo6pa- 
30B3HHH.  riocne  Hero  /laniioc  orpaiiHHcnnc  movkiio  HCKJiioHHTb  H3  ccth.  ^na  mo/iciich  c  Oojibihhm 
hhcjiom  ypaBHeHHn/HepaBeHCTB  BBiro/ia  MonceT  OKa3aTBca  BecbMa  oinymMOH.  KpoMe  Toro,  BBiHiicnaa 
TaKHe  orpaiiHHcniia,  mbi  MoaeeM  oonapyvKHTB  npoTHBopciiic  Ha  paHHiix  CTa/inax  pemeHiia  CHCTeMbi. 

OTO>KjiecTBJieHHe  no,TBBipa>Kciinii  -  nmyrca  o/irmaKOBBic  'iacTH  ([lynKiiHonajiBnoH  ccth.  ocTaB- 
naeTca  tojibko  o/ihii  3K3eMiniap,  /lyomiKaTBi  BBiGpacBiBaioTca,  /lyrn  ncpccTpaHBaioTca  Ha  ocTaBuiHH- 
ca  3K3eMnaap.  Mo^enb  CTaHOBHTca  6onee  KOMnaKTHOH  h  nymie  CBa33HHOH. 

Ozihhm  H3  cna6bix  MecT  anropiiTMa  H-BBiHiicneHiiH  aBJiaioTca  jihhchiibic  Baha'i h.  nocKOJiBKy 
HHiiciiiiBic  33BHCHMOCTH  BJieKyT  cnaOyio  cxo/ihmoctb  AHB.  J\nn  yaynnieHna  noKa3aTeneH  C'iCTa 
(BpeMa  h  tohhoctb)  iicooxo/ihmo  yMeHBuiHTB  KOJiHHecTBo  HHHeHHBix  cnaraeMbix.  3to  peanroyeTca 
npn  rioMOiHH  BBi.Tcacinia  hhhchhoh  'iacm  chctcmbi  h  npeo6pa30BaHHa  ee  no  ajiropHTMy  Taycca  - 
iipuBcneinie  MaTpimbi  k  TpanenHCBi-i/uioH  (|)op\tc. 

2.4  OSecnenemie  Ma  ieMai  H'iecKoii  KoppeKTHoern  pe3yjibTaTOB 

Ha6op  H-3HaHeHHH  (A /,  ...,  AJ  eKnmnaem  Ha6op  3HaHeHiiii  (cii,  ....  aj,  eenn  BBinoJiHaioTca  n 
cooTHouieHnii:  ci/eA], ....  a„eA„. 

Ha6op  H-3HaHeHHH  aBJiaeTca  KoppeKmHbiM  omnocumejibHO  Modejiu  M  (aanee  npocTo:  Kop- 
pekiniibiM,  Kor.ua  Mo^enB  (JiHKCHpoBaHa),  earn  oh  BKJiioHaeT  Kaayjoe  pemeHHe  Mo^enn  M.  HanpuMep, 
peuieHnaMH  Mo/iemi  M=  {xj  +  X2  =  7,  xi  *  x2  =  6}  aBaaioTca  Ha6opBi  BemecTBeHHBix  nucen  (6,  1)  h 
(1,  6).  Ha6op  H-3HaHeHnii  ([-10,10],  [-10,10])  aBJiaeTca  KoppeKTHBiM,  TaK  KaK  oh  H3o6pa>KaeT  o6a 
pemeHna  M.  Ha6op  ([-10,1],  [-10,10])  He  aBJiaeTca  KoppeKTHBiM,  TaK  KaK  oh  He  H3o6pa>KaeT  pemeHiie 
(6,  1). 

KaK  H3BecTHO,  HHCJia  c  naaBaiomcii  tohkoh  npcncTaBaaioTca  b  naviaTH  3BM  b  (])op\taTC  m  *2e, 
r,3C  m  we-  penBie  Hiicaa,  Jieacamne  b  onpc.TCJTCiiiiBix  ,iHana30iiax.  BemecTBeHHBie  HHCJia,  KOTopBie 
He  MoryT  6bitb  npc.TCTaBaciiBi  b  TaKOM  bh.tc  (HanpuMep,  hhcjio  0.6),  b  MauiHHHOH  ap h(])mcthkc 
npe.TCTaBaaioTca  c  ohih6koh  (jto  KacaeTca  TaioKe  h  iipoMOKyTO'iiiBix  pe3ynBTaTOB  BBi'iiicaciinii). 
TaKHe  ohihSkh  Ha3BiBaioTca  oimiOKaMH  oKpyrneHna.  H3-3a  OTcyTCTBiia  CHCTeMaTHHecKoro  y'iCTa 
oi ii hook  oKpyrneHHa  npcHBinyiiiHC  Bepcnn  pemaTeaa  UniCalc  Tepaan  pemeHiia  HeKOTopBix  moachch, 
T.e  BBi/jaBanH  HeKoppeKTHBie  H-3HaHeHiia  huh  oiiihoo'iiio  cooOmajiH  06  oTcyTCTBHH  pemeHnii. 

Saimaa  Bepcua  pemaTena  aBJiaeTca  nepBoil  BepcHCH,  yinTBiBaioincii  ouih6kh  OKpyrneHHa  n  za- 
paumupyioufeu  KoppeKinnocmb  nonynaeMBix  pe3ynBTaTOB. 
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Bo  Bpevifl  H-BBiHucneHiui  H -3 1 1  a  c  1 1  ii  h  napaMeipoB  moacjth  invtenaioTCH  toubko  (jiynKniiavm 
HHTepnpeTaunH  oneMCHTapiiBix  orpaniiHeniiii.  CoxpaHeHiie  KoppeKTHOCTH  Ha6opa  H-3iraHcnnii  na- 
paMOTpoB  Mopenn  rapaiiTupycTCJi  iia,3He>KameH  peaanianiieii  Kaacaofl  OTpeaBHO  rvwroii  (JiyiiKiiHH 
HHTepnpeTamiH  Ka>K,3oro  oacvtenTapnoro  orpaim'icnii!-!. 

PeajiHiaiii-ifl  ({lyiiKiiHH  iinTcpripcTannn  oacvtcnTapiiBix  orpannHcnim  onpeaenaeTca  tohhoctbio 
h  Ha6opoM  ko via i KOTopwc  ooccncniBacT  \iaTC\iaTHliccKnii  conpopeccop  (oMynupyiomaa  ero  6116- 
jiHOTOKa).  PemaTent  UniCalc  paccnmaH  Ha  MaTCMaTHHCCKHC  conpopeccopBi  (3\iyanpyiomnc  ero 
6H6nHOTeKii),  n 0,3,3 e p>K  11  b a  1 0 m h e  (jjopMar  IEEE  754-1985  pan  Hiicea  c  naaBaiomeii  tohkoh.  3th  co- 
npoucccopBi  no3BonaioT  ynpaBanTB  nanpaBaeimcM  ORpyraemiJi  pe3ynBTaTOB  apH(|)\ieTH'iecKHx  one- 
paHHH  II  BBIHHGJMTB  3IiaHCIIH>1  (JiyHKHHH  CXf)  H  log  C  TOHHOCTBIO  1ULP  (epilfflipa  B  nOC-3C,3nCM  ,3BO- 
hhhom  paipaae  MaHTHCCBi),  a  iiia'icniiM  (JjyHKHHH  sin  h  tan  -  c  tohhoctbio  2ULP.  /JaHHBiM  Tpe6oBa- 
HHUM  ypoBneTBopaiOT,  HanpHMep,  npopeccopBi  eeMeiiCTBa  Intel  Pentium. 

3aKJiioHeHHe 

/laaBiiciimcc  pa3BHTiie  pemaTeaa  UniCalc  b  ochobhom  6y,3CT  naneaciio  Ha  noBBimeHne  ypouiisi 
epe.iCTB  cncnii([)HKanHH  3apaH,  hto.  TaKHM  o6pa30M,  pacmupHT  o6nacTB  npuMeHHMOCTH  pemaTena. 
KpoMe  Toro,  naamipyioTca  pa6oTBi  no  bbc,3Ciihio  pononHHTenBHBix  cpcacTB  aim  noBBimefflia  y,3o6- 
CTBa  pa6oTBi  c  pemaTeneM. 

Eonee  KOHKpeTHO,  pa3BHTHe  6y/iCT  ocyipecTBaaTBca  b  cacayionuix  iianpaBacnmix. 

•  Bbc,tciihc  HOBoro  b  11,3  a  1 1  c/100 n  pcacac  1  m oct h :  ncpcHHcaHMBiii.  flcpcHHcanMoc  H-uia'icniic  6y- 
peT  3apaBaTBca  nepeHiicaemieM  bo3mo>khbix  tohhbix  inaHcniiii.  a  He  rpaniiHiiBiMH  ycaoBiiaMii. 
3to,  b  cbok)  onepepB,  no3BomiT  bbccth  ncpcHHcanviBni  chmboubhbih  Tun  aamiBix. 

•  Bbc/icmhc  OKpynacvioro  BemecTBeHHoro  Tuna  pamiBix  -  pan  (]innancoBBix  pacicTOB. 

•  ;Ho6aBacnne  bo3mo>khocth  onucBiBaTB  3KCTeHCH0HajiBHBie  (Ta6nHHHBie)  orpaHHueHna. 

•  /],HarHOCTHKa  npilHHH  B03HHKH0BeHHa  npOTHBOpeHHH. 

•  Bbcpciihc  b  H3BIK  cricHii(])HKann h  Mopean  ynpaBamonpix  /mpcKTHB. 

•  Biiiyaaiiiamia  ,3nna\iHKH  BBiHHcaemiH  -  bo3mo>khoctb  npocaepHTB  H3MeHeHiie  BBi6paHHBix 
napaMeipoB.  r pat])HHccKoc  oTo6pa>KeHHe  pe3ynBTaTOB  bbihhcjichhh. 

•  Bbcpciihc  pononHHTenBHBix  3BpncTHK  noncKa  tohhbix  pemeHHH.  /I,HHaMHHecKaa  CMeHa  3Bpn- 
cthk  b  npopecce  BBiHHcaemiH. 

•  IIoanopeimaH  noppep>KKa  orpaHiiHeHiin  .ihibioiikiihh  h  HMnaiiKapiiH,  a  TaioKe  bbcpciihc  aae- 
MeHTOB  HMnepaTHBHOCTH  pan  ynpaBaefflia  npopeccoM  BBiHiicacniiii. 

•  n op,! ep>KKa  pacnpc,3C-3ciniBix  bbihhcpchhh. 
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Kmoueebie  cnoea:  Modejiupoeanue  npoifeccoe,  peopeami3anim  npoifeccoe,  imumaifUH,  cnooKmie 
ducKpemmie  cucmeMbi,  npummue  pemenuu 

Abstract 

This  paper  presents  a  graphical  enterprises  modeling  method  oriented  to  process  simulation. 

Among  static,  decisional  and  dynamical  contexts  of  modeling,  only  the  dynamical  context  is 
treated  in  this  article.  This  formalism  was  inspired  by  well-known  methods  like  SADT  and  UML. 

It  is  a  part  of  a  larger  analysis  and  optimization  enviromnent  that  is  also  in  development  in  our  re¬ 
search  centre  (the  CREGI).  The  goal  of  this  environment  is  to  simplify  the  use  of  simulation  and 
optimization  methods  in  industrial  contexts. 

BBe/ieHHe 

B  iiocaeauiic  accaTiiacTHa  pout  MoaeanpoBamra  caoacHBix  aiicKpcTUBix  chctgm  (b  'iacTiiocTit 
npeanpiraTHH)  cymecTBeHHo  B03pocaa.  Pa3HHHHtie  Moaean  cTami  Heon.eMJieMOH  nacTiao  ripouccca 
npoeKTupoBaHHJt  h  yripaBacnna  TaKHMH  CHCTeviaviu  [1],  Conpeviciinaa  KOUKypeinnaa  cpeaa  Tpe6yeT 
Bee  6oaee  nonHoro  Baapemra  im(])opviaiiHen  h  niaunaviH,  BBipavKcuuBiviH,  b  uacTHOCTH,  b  ruiac  pa3- 
JIHHHBIX  (])Op\TaJIBIIBIX  MOaCaCH  [2],  3tO  npHBeHO  K  IIOH Bacilli  10  MHOrOHHCHeHHBIX  MCTOPOB  oimca- 
Hira  chctcm  n  caeaaao  3apany  BBi6opa  noaxonaincro  vicToaa  ueoneBiinuon.  Bcpnapa  [3]  paccviaTpn- 
BaeT  Tpy.inocTii  BBi6opa  h  ncnoat/io Banna  coBpeMeHHBix  mctopob  MoacanpoBanna  koiiciiibivih 
nonB30BaTeitaMH,  nvica  b  Bnay  BpeMeHHBie  h  oiop’/Kctiibic  orpann'icnna. 

OpncnmpoBannoc  Ha  HMHTau,iioHHoe  \topcanpoBannc  onucaHHe  caoacnoh  aHCKpeTiioii  circTe- 
mbi  (C/],C)  aBaacTca  HenpocTOH  aapa'ich  BcacpcTBnc  bbicokoh  caoacnocTn  omicBiBaeMBix  nponcccoB 
(noTOKH  3JieMeHTOB  cucTeMBi,  pecypcBi,  orpann'icnna.  npnnaanc  pemeHHH,  ...).  Opniivt  H3  nanpaaac- 
hhh  acaTcaiaiocTii  nccacpoBaTcabCKoro  nciiTpa  CREGI  (Centre  de  Recherches  et  d’Etudes  en  gestion 
Industrielle)  KaToaii'iccKoro  yHHBepcuTeTa  MoHca  FUCaM  (Facultes  Universitaires  Catholiques  de 
Mons)  aBaaeTca  patpaooTKa  iiHCTpyMeHTajiBHoir  naaT(])op\tBi,  ooacr'iaioiucn  h  nuTcrpnpyioiucii  Bee 
3TanBi  aHanH3a  h  CHHTe3a  C/1C  (pircyHOK  1)  Ha  ocHOBe  npiiMCHcnna  opnoro  h  Toro  ace  naoopa  koh- 
u,enHHH  Ha  paranwiBix  ypormax  ripouccca  onncaiiHa  h  peineHna,  ot  MCTopoaornn  npcacTaBaenua  ao 
peinaTeneH  [4,  5].  ahiuuBin  npocKT  nancaeii,  b  nacTHOcm,  Ha  pa3pa6oTKy  cjtopMaaBHBix  vioacacn, 
aocaymiBix  aaa  noiinManna  Bcex  cneirHaaHCTOB,  BOBacicnuBix  b  nponccc  aHanH3a,  h  b  to  ace  b  pc  via 
a/ianTiipoBaiiHBix  aaa  a bto m aT hh cc Koro  npcoopatOBanna  bo  BxopHBie  aiBiicn  cpcacTB  onTHMH3artnn 
h  HMHTau,HH.  3th  vioacan  aoaacHBi  notBoaaTB  onucBiBaTB  CTaTH'iccKiic  h  HHiiaviH'iecKHC  acncKTBi 
circTeM,  a  TatoKe  acncKTBi  ripniiaina  pemeHHH.  B  paMKax  3toh  naaT(])opviBi  rpa(])H'iecKHC  vioacan 
cayacaT  CBatKoii  vic>Kay  npeaviCTUon  ooaacTiao  h  vicToaavin  pciiicnna.  MacTBio  sthx  paooT  arraacTca 
pa3pa6oTKa  a  tbiKa  rpacjmHecicoro  onncanna  ancKpcTiiwx  npou,eccoB,  opireHTirpoBaHHoro  Ha  hx  hmh- 
TaiI,HK)  H  OnTHMH3aU,HK).  3TOT  JT3BIK  aOa/KCII  6BITB  aOCTaTO'IIlO  IlOailBIVI  H  BBipa3HTeaBHBIM,  'ITOOBI 
npeacTaBHTB  uu(])opviaiinio,  ncooxoanviyio  aaa  nocaeayromero  npirMeHeHira  cjtopMaaBHBix  aaropitT- 
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MOB  OnTHMimUHH  H  HMHTailHH  CneUHajIHCTOM-HCCHe^OBaTeHeM.  C  /ipyroii  CTOpOHbl,  VICTOR  /IOJT/KCII 

6bitb  npocT  h  HHTynTHBHO  rionsrrcii.  hto6bi  MoaenH  Ha  ero  ocHOBe  Morira  6bitb  co3AaHbi  h/hjih  npo- 
BepeHbi  cneunanHCTOM,  HMeiomuM  iiiaiinsi  o  Mo^emipyeMOH  cucTeMe  h  npoucccc. 


PacyHOK  1  -  Ooiiihh  noflxozt  k  peineHHio  npo6neM  aHajiH3a  C,H,C. 


1  AHajiH3  MeTO/joB  oniicaiuin  CflC 

CymecTByeT  ooubiiioc  KonunecTBo  mcto/iob  h  iio/ixo/iob  k  MO/iennpoBaimio  C/],C.  Ha30BeM  Ta- 
KHe  HanGonee  H3BecTHbie  mcto/ibi  (b  nopa/pce  hx  noaBJiefflisi)  KaK  SADT,  CIMOSA,  GIM,  ARIS, 
l’ENV40003,  AIOSCOP,  PERA  et  GERAM  [6],  Ela  ocHOBe  sthx  mcto/iob  obijih  coi/iaiiBi  mhotohhc- 
neHHbie  H3BIKH  MO/iennpoBaimsi  npepnpHJiTHH,  b  'iacTiiocTH  CIMOSA  process  language,  ARIS,  IDEF, 
IDEF*,  IEM,  WfMC,  ODP,  PSL/NIST,...  O/uiaKO,  iiecMOTpsi  Ha  hboohjihc  sibbikob,  Tpy/uio  naiiTH 
IIO  MopemipoBaHHa,  a/ianTnpoBaimoc  ana  npiiMeiieiinsi  mcto/iob  i-iccJic/iOBaimsi  onepaiiHH.  HeMHO- 
roHHCneHHbie  kommcp'icckhc  hii CTpy mc i rrajibHbie  cpc/iCTBa  npc/uiaBiianciiBi  jih6o  ana  yKpynHeHHoro 
onucaHHa  C,3,C,  jih6o  ana  onucaH \\a  nacTiiBix  acneKTOB,  jih6o  He  HMeiOT  BCTpoeniiBix  cpe/iCTB  hmh- 
T3HHH  HUH  MCTO/IOB  OnTHMH3aU,HH.  C  /ip/TOIT  CTOpOIlBI,  BH3yajIBHbie  5I3BIKH  HMHTaHHOHHOrO  MO/IC- 
JinpoBaHHn,  TaKHe,  HanpHMep,  KaK  Visual  SLAM,  nacTO  HMeiOT  orpaim'icimBie  BBipa/HTCJiBiiBic  B03- 
mwkhocth  h  KOHpenTyanbHO  BecbMa  paneKH  ot  nonsm-iii  npc/iMCTiioii  o6nacTH,  hto  BcciAia  3aTpy/i- 
iisict  oBna^eHne  hmh  eneipiajiHCTaMH  npc/inpHsrraii. 

ITpoBC/isi  aHajiH3  papa  mcto/iob  MO/iCJinpoBaiiHsi.  mbi  npurnnH  k  BBmo/iy,  hto  mcto/uimh,  nanoo- 
nee  OTBCuaiomuMH  c  KOHuenTyajibHoil  h  npaKTH'iecKoii  tohck  ipeniia  iioTpconocTsiM  npc/inpHsrmii  h 
/ipyrux  CJIC.  aBjiaroTca  SADT  h  UML.  0/uiaKO  h  sth  mcto/ibi  He  OTBCiaioT  b  non  noil  Mepe  Tpe6o- 
BaiinHM.  c (]) o p m y n n p o b a n n b i m  Bbirne. 

T pa(])H'iccKHC  HOTapHH  SADT  obijih  coB/iaiiBi  ana  MO/icJinpoBanna  (])ynKiuioiiajiBiioii  h  imifiop- 
MapnoHHOH  cipyKTypti  npe/inpuaTHH.  KaK  OTMcnacT  Khm  [7],  b  stom  h  cnna,  h  cna6ocTb  no/ixo/ia.  B 
HacTHOCTH,  HOTauHH  SADT  jiynnie  iio/ixo/isit  ana  oimcaiiHsi  (c  pa3JiHHHbix  ToneK  ipcimsi)  toto,  hto 
C/IC  (Taxaa  KaK  npc/inpHsimc)  poiDKHa  npoiriBO/iHTB.  Ohh  He  iio/ixo/isit  ana  /iCTajiBiioro  oiincaiins 
iiobc/iciihsi  pa3HHHHbix  3JTCMCHTOB  CJJ,C  (nepcoHan,  ManiHHbi,  nporpaMMbi  h  t./i.),  iicooxo/ihmoto 
ana  peineiinn  TaKiix  3a^an  KaK,  HanpHMep,  pacnpc/iCJiciiHC  pecypcoB.  Mo/icjih  SADT/IDEFO  o6ecne- 
HHBaiOT  HCJIOCTIIOCTB  M O/I C  JT  H  p  y  C M OH  C/I.C  Ha  Ka>K,TOM  ypOBHe  ,3 C K O M II O 3 H II H II .  O/IIiaKO  OHH  CT3THH- 
hh,  ohh  TonbKO  npc/iCTanjisiioT  /ichctbhsi  Cfl,C  h  hx  BBaHMOCBsnn  6e3  npaMoro  oiiHcaiinyi  nornne- 
ckhx  3aBHCHMOCTeH  h  /ur htc  jt  b  ii  o  c  t  h  [8].  HaKOHeu,,  nnarpaviMBi  SADT  He  onucbiBaioT  cnoco6  npe- 
o6pa30Bamia  cocToaHiia  pecypcoB,  BBinoJinaioiiinx  (JiyiiKunio,  h  tjicmciitob.  i i ay  kotopbimh  Bbinon- 
1 1  si  ctc  si  (JiyiiKiinsi  [9]. 
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UML  jffijiaeTCfl  jbbikom,  ho  He  hbjihctch  m e t opop o r m  e  ii  m oq  cp  h  po  b  a  i  i  h  3 .  Oh  He  npepparacT 

HeTKOH  MCTOPHKH  pa3pa60TKH  MOPCPCH.  3tO  npHBHOCHT  POriOPIIHTCPBIiyiO  rHOKOCTB.  HO  B  TO  >KC 
BpcviH  saTpypiiHCT  ncnoPB30BaHHe  H3BiKa  He  3KcnepT0M,  nocKOPBKy  p3bik  coqepvKHT  \iapo  ceMaHTH- 
necKOH  iiiK]>op\iai|i-m.  HcnoPB30BaHHe  UML  itobbojuict  ayniic  BPapcTB  acneKTaMH  pa3pa6oTKH 
C,3,C,  ripcpBupcTB  bobmO/Kiibic  BapnaHTti.  IUbik  noMoraeT  OOCCnC'IHTB  B 3 a H \f Op C H C T B H c  Meacpy  pa3- 
JIHHHblMH  KOMaHpaMH,  paOOTaiOIHHMH  I  lap  MaCHITa6HBIM  npOeKTOM.  B  [10]  npOBOPHTCH  aHajIH3  UML 
H  yTBCpVK'paCTCJI.  HTO  3TOT  5I3BIK  He  OTBCHaCT  pppy  KPIOHCBBIX  npHHHHnOB  M Op CP H pO B a II H >[ .  Bo- 
nepBbix,  He  BBinoPHneTCfl  npnHunn  epHHCTBa,  Tax  KaK  pi-iarpaviMBi  nocp cpo b ptcp b i ioctc ii  h  Koone- 
paiiHH  ccMaiiTH'iccKH  3KBHBaaciiTiiBi.  /]apee,  ecTb  npoOPCMBi  c  npnHunnoM  KOHCHCTeHHUH,  Tax  KaK 
opHa  H3  pnarpaMM  UML  movkct  npoTHBopcinxB  ppyroii.  Hcbobmovkiio  cocTaBHTB  pnarpaMMy,  co- 
pcpvKamyio  BMecTe  aKTHBHocTH,  oObeKTBi  b  hhx  yiacTByiomne  h  hx  i iopp cp>K h b a io nine,  hto  Heo6xo- 
PHMO  pa  3  HMHT3HHH.  HaKOHeU,,  UML  eaO/KCII  B  II  C II  oa  B30  B  a  1 1 M  H . 

B  TaOaHpe  1  npcpcTaBaciio  o6o6meHHe  pcaya bt3tob  aHaPH3a  SADT  h  UML  ('iacTH'iiio  Ha  oc- 
HOBe  [11,  12])  Ha  ocHOBe  KpiiTepneB,  BBipaooTamiBix  b  CREGI.  CyMMiipyp,  movkiio  cKa3aTb,  hto 
UML  cao>Kcii  h  He  Bccrpa  opiioiiia'icii,  a  SADT  npocT  h  hcpoctcib  ho  He  paeT  bo3mo>khocth  omi- 
caTB  pap  acneKTOB  C/JC,  iicooxophmbix  ppa  (]>op\iaPBiioro  iipcoopaiOBaima  co3paHHbix  viopcpcii  b 
HMHTapHOHHBie. 


Ta6pnqa  1  -  CpaBHHTeabHbifi  aqaPH3  mgtopob  MoqepqpoBaqiM. 


UML 

SADT 

TpeSoBaHHH 

CREGI 

IlpocTOTa  OBPapeHna 

CJIO)KHO 

npocTO 

npocTO 

TpaiJiHHecKoe  npepcTaBaemie 

pa 

pa 

pa 

HllTaCMOCTB 

cpa6aa 

xopomaa 

xopouiaa: 

IlpepcTaBPeHHe  pecypcoB 

no  Tpe6oBaHHK) 

ynpomeHHoe 

^eTanbHoe 

/],HHaMHHecKHe  acneKTBi 
(npepycaoBna,  cocToaHHe) 

pa 

HeT 

pa 

IlpepcTaBPeHHe  ripouccca 

pa 

cpeOTee 

pa 

/JiiHaMHKa  npoucccoB 

pa 

HeT 

pa 

npe^cxaBJieHHe  npaBHJi 
npHH^THa  pemeHHH 

pa 

Ha  ypoBHe 

aKTHBHOCTH 

pa 

BpeMeHHBie  acneKTBi 

pa 

ynpomeHHo 

pa 

ripouccciiaa  opuciiTanna 

HeT 

pa 

pa 

OOBCKTiiaa  opuciiTaiina 

pa 

HeT 

pa 

ApanTHpOBaHHOCTB  K  HMHTapHH 

cpa6aa 

cpe^H^a 

nojiHaa: 

MeTopoPorna  MopePupoBaHiia 

HeT 

pa 

pa 

OopacTB  npuMeHeHiia 

ninpoKaa 

orpaHHHeHHa^ 

IHHpOKafl 

2  OnncaHHe  MeTopa  MopepiipoBaimsi  ALIX 

MeTop  npepHa3HaHeH  ppa  MopeanpoBamia  npoucccoB  b  C'/JC  (b  pa3PHHHbix  opraimiaunax  h 
COHHO-3KOHOMHHeCKHX  CHCTeMax),  npOCT  H  HHTyHTHBHO  nOHaTeH  B  HCHOaBBOBailHIl  H  OpHeHTHpOB3H 
Ha  co3paHHe  HMUTaiinoiiiiBix  Mopcacil  omicBiBaeMBix  ripoucccoii.  OcHOBHbie  3pcmciitbi  MeTopa  - 
3KTHBHOCTH,  OOBCKTBI  H  HX  nOTOKH  (CBa3H). 

AKinueHocmu.  Akthbhoctb  ecTb  sacMCiiTapiiBiii  h epePHMBin  ripouccc,  omicBiBaeMBiH  ophhm 
hph  pByMa  co6biTnaMH.  Ee  BbinoPHeHne  MooiiPiTiyeT  onpepepeHHBie  pecypcti,  movkct  3aHHM3TB  He- 
KOTopoe  BpeMa  h  HMeeT  ucaiao  npeo6pa30BaHiie  cocToaHna  ynacTByioiHHX  oobcktob  H3  bxophoto  b 
BbixopHoe.  Akthbhoctb  xapaKTepH3yeTca  HMeHeM,  BxopauiHMH  h  BBixopauiHMH  oObeKTaMH,  o6i>eK- 
TaMH,  ee  BBinoPHaiomHMH  h  HepapxHHecKHM  HOMepoM.  HMeeTca  Tpn  Tuna  aKTHBiiocTcii  h  MeTaaK- 
THBHOCTH  (pHCyHOK  2). 
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Hcpcrynapnoc  coobithc  : 

Akthbhoctb  BbinonnacTca  ncpci  oripcacncrmuc 
(3aaaHHtie  nan  cnyliaiinwc)  HHTepBaabi  BpeMeHH 

He3aBHCHMO  OT  COCTOaHIia  CHCTCMBI  (oaHO  COOBITHC). 

Mivm 

HoMep^^^^ 

IlpaBHao  : 

Akthbhoctb,  CBaiannaa  c  npiinaTHCM  pememia; 

OHa  BbrnonnacTcn  npri  onpcacncrmwx  ycnormax, 

H3MeHaeT  COCTOAIIHC  CHCTCMBI  HO  He  HMeeT  anHTCnbllOCTH 
(oaHO  eo6bITHe). 

C' 

1 1  lOMCpy' 

/],eHCTBHe  : 

Akthbhoctb,  Bbinonnaiomaaca  npn  onpeaeaeHHBix 
ycnoBHJix  h  npcoOpaiyiomaa  cocTonniic  cncTeMBi 
b  nananc  h  b  koiihc.  HMeeT  anHTcnbiiocTB  (aBa  coobitha). 

Hma 

|  HoMep 

MeTaaKTHBHOCTB :  ^ 

rpa(J)HHeCKHH  (J)OpMaJIH3M,  n03B0Jiai0mHH  npe^CTaBHTb  f 

b  yKpynHeHHOM  BH^e  HeKHH  ncyjnpoijecc  [ 

h  oGecneHHBaiomHH  TaKHM  o6pa30M  V 

HepapxHHecKyio  £eKOMno3HUHK>  cxeMBi  npou,ecca. 

Hm  a 

|HoMep 

PucyHOK  2  -  Tiinbi  aKTHBHOCTeH  b  MeToae  ALIX. 


OdTteumbi.  06i.eKT  cctb  npeacTaBaeHHe  'incMcriTa  OnpeaeaeHo  as a  THna  o6i>eKTOB: 

•  «npeo6pa3yeMi>ie»  oGbcktbi  -  Te,  KOToptie  noaBcpvKcnbi  onucBiBaeMOMy  ripoucccy  b  C/],C  h 
Koxopbic  mciihiot  cBoe  cocTOHiiHc  no  Mepe  caeaoBaHiia  ripoucccy; 

•  «HCTTOJTb3yCMbIC»  OOBCKTbl  -  Te,  KOTOpbIC  HCIIOJIB3yEOTC5I  RJ1SI  BbinOUHeHIM  aKTHBHOCTeH. 
Pa3fleneHHe  3to  ycaoBHO  h  3aBHCHT  ot  KOHTeKCTa,  oho  BBcacno  ana  6onbnieii  Bbipa3HTC\nbiiocTH 

MoaenH.  OaHH  h  Te  >kc  oObcktbi  MoryT  6bitb  npeo6pa3yeMBiMH  h  ii  c  n  on  bb  y  c  m  b  r m w  b  pa3JTHHiibix 
npoucccax  oaHOH  h  toh  ace  C/],C. 

Oobckt  npeacTaBaaeTca  CTpenKoil  co  cneayiomeH  nn(|)op\tanHCH:  hms  o6i>eKTa  h  hmh  Kaacca 
o6i.eKTa.  HcnonbsycMbic  oobcktbi  npcacTaBnaioTca  b  epTHKan  b  hmmh  cTpeaKaMH,  iianpanncrminMn  k 
aKTHBHOCTH  h  HaxonamHMHca  noa  Heio.  J[jw  Ka>Kaoro  o6i.eKTa,  BOBnc'icimoro  b  BbinoaHeHne  aKTHB- 
hocth,  yKaabiBaioTcn  npeaycnoBiia  h  MoryT  obitb  yKa3aribi  HiMcncnna  GOGToaHHa  (pr-icynoK  3). 


CocTOflHHe  =  A  l 


V  mh  o6teKTa 


(Knacc  odbeKma) 


MMfl  aKTHBHOCTH 


CocTOflHHe  =  B 


Mmh  o6i>eKTa 


(Knacc  odtenma)  ‘ 


Mmh  o6~beKTa 


(Knacc  o6~beKma)  ^ 

' - 4  CocTOflHHe  =  C  ) 


PncyHOK  3  -  06mee  npeacTaBJieHHe  aKTHBHOCTH. 

Ca»3«.  Cbh3b  Mencay  napon  aKTHBHOCTeH  npcacTaBnacT  co6oh  nyTb  npeo6pa3yeMoro  oOBCKTa 
Mencay  a kt h b r i o CT a m h .  OSteKT  noKHaaeT  npeamecTByiomyK)  aKTHBiiocTb  b  HeKOTopoM  cocToanim, 
aenaiomeM  bo3mo>khbim  BbinonneriHC  caeayiomeH  aKTHBHOCTH  (pucynoK  4).  (.bath  TaioKe  OTo6pa- 
>KaiOT  HHlJlOpMaHHK)  O  C03aaHHH  II  yHHHTOnCeHHH  OObCKTOB  (pHCyHOK  5). 
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Mmh 

aKTHBHOCTU 

a  CocToaHHe  =  A ) 

.  l/livm  o6t>eKTa 

Mmh 

aKTHBHOCTU 

(Knacc  o6teKma)^ 

i 

2 

PncyHOK  4  -  IIpocTaa  cbsbb  MeacAy  AByMfl  aKTHBHOCTAMH. 


Co3flaHne 


Mmh  oGteicra 


y  HHHTO>KeHHe  >“ 


(Knacc  odteKma) 
Mmb  oGteicra 


(Knacc  odteKma) 

PncyHOK  5  -  npe^cTaBJieHHe  co3^aHH«  h  yHHHTo^ceHHa  o6bcktob. 


Pa3HOBHflHOCTaMH  npOCTbIX  CBH3CH  ABJIAIOTCfl  BeTBUeHIM  H  CHIMHIM.  MCTOA  TaK5Ke  n03B0IEaeT 
omicBiBaTB  U.HKHBI.  HeKiui  o6beKT  mo>kgt  noABepraTbca  aKTHBHOCTU  hgckojibko  pa3,  ao  Tex  nop  noxa 
ero  coctoaiihc  He  nepecTaHeT  ynoBACTBopflTb  npeAycnoBiiio  aKTHBHOCTU.  Htoobi  inooKaTb  3apnKiiH- 
BailHJI.  aKTHBHOCTB  AOJDKHa  HiMCIHITB  COCTOJIHIie  OObCKTa  TaKHM  o6pa30M,  HTOObI  paHO  HUH  HOiAIlO 
npeaycnoBHe  aKTHBHOCTU,  CBjnaimoe  c  naniibiM  oGbcktom,  nepecTano  BbinoAiuiTbCA.  HaKoncu.  aim 
o6nemeHiM  cxeM  c  6ohbhihm  koahhcctbom  cbhbch,  bbcaciibi  pa3pbiBbi  CBjneii.  JJjisl  HaxoacneHHS  npo- 
AOiDKeHiM  npepBaHHOH  cbabh  Hcnonb3yEOTca  CHMBOnbi  pa3pbma  h  nyMcpaniHi  pa3pbiBOB. 

MemaaKinueHocmb.  MeTaaKTHBHOCTb  ecTb  cnoco6  rpynnupoBaHiM  aicm b hootch  a  ah  ynpome- 
hhh  npocTOTbi  h  hchocth  MOAenn.  TaKHM  o6pa30M,  MeTaaKTHBHOCTb  omicbiBaeT  noAnponecc  6onee 
HH3Koro  ypoBiui,  ee  coAepacHMoe  pacKpbiBaeTCH  OTACAbiro.  MeTaaKTHBHOCTH  no3Bo:iHioT  co3AaBaTb 
HcpapxH'iccKHc  MOAenH  (pucyHOK  6). 


B  nacToamec  BpeviA  aah  TCCTupoBannH  h  npoBepKH  noAXOAa  pa3pa6oTaH  npoTOTHn  HHCTpy- 
MeHTajibHoro  cpeACTBa  m oa g  a  h  po  b  a  ii  i-i  a  .  JJflu  6bicTpoii  pa3pa6oTKH  npoTOTHna  6bi:io  nciiOAbBOBano 
no  VISIO  (|)HpMbI  Microsoft,  KOTOpoe  npOCTO  B  HCn0JIb30BaHHH,  COACpVKHT  Bee  IICOOXOAHMOC  AAA 
MaminyAJiHHH  rpatjuiHCCKHMH  o6beKTaMH,  iiobboaagt  oKcnopTiipoBaTb  pa3pa6oTaHHbie  AnarpaMMbi  b 
6a3y  Aaniibix  h  pa3pa6aTbiBaTb  nporpaMMHbie  moavah  Ha  abbikc  Visual  Basic,  hto  iicooxoahmo  aha 
reHepaunH  HMHTanHonnoii  moacah  Ha  ochobc  BH  iyaAbiioii. 


3  IIpHJiOMceHHe 

Pa3pa6oTaHHbin  mctoa  MOACAnpoBaiiHA  nponiCA  npoBepKy  b  paMKax  hcckoabkhx  peajibHbix 
npoeKTOB  no  aHanH3y  h  peopraiiHiaiiHH  npoH3BOACTBa.  OnbiT  noKa3an,  hto  mctoa  actko  noHHMaeM 
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h  6e3  KaKHX-.THDo  Tpy/inocTeri  6i>m  riprmm  cneuiiajincTaMH  npeanpiumiH  KaK  cpe/iCTBO  oriHcaima  h 
o6MeHa  h  i  k|) o p m a  n h c  h  . 

Ha  piicymce  7  npe/iCTaBiicn  (jjpanvteHT  MoaeJiH  pcan  Micro  ripouccca.  Moaent  China  pa3pa6oTa- 
Ha  B  TCHCIIHC  HeCKOJIBKHX  /iiiciL  OHa  co/iepvKHT  /ICCflTOK  CTpailHH,  JjeTajIBHO  OriHCbIBaiOIIlHX  ripouccc 
npornno/iCTBa  h  noTOKH  MaTepnajioB  h  noKyviciiTOB  b  chctcmc.  Ha  ocHOBe  naimori  MOfleJiH  6bina 
pa3pa6oTaHa  ri\iriTanrioiman  MO/ieJib  ripe/inprimrifl. 


PucyHOK  7  -  (PparMeHT  o6ineii  cxeMbi  peaubHoro  npoqecca  b  ALIX. 


3aKJiK)HeHHe 

npoMBimneHHoe  Hcnonb30BaHHe  Mcro/ia  ALIX  no3BonHJio  bbwbhtb  onpe/rciiciiiibie  iic/iocTaT- 
kh.  HanpnMep,  ipy/niocTH  oimcaimn  HenpepbiBHbix  ripoucccoB.  B  qenoM  *e  pcaKni-in  cnemianHCTOB 
ripe/iriprmriri.  no3HaKOMHBinnxcn  c  mcto/iom,  6  bin  a  Becbvta  06 1 1 a/i c>k h ria  10 1 nc ri .  Hx  MHeHHe  obiao 
no3HTHBHi>iM,  OTMenanacb  none3HOCTB  pa3pa6oTaHHtix  Moqcacil  ann  o6mero  aHajiroa  riporicxo/iflme- 
ro  (pa>KC  6e3  HMHTaqnn).  3to  rio/iTBcp/rmio  Harny  y'BepeimocTb  b  noJie3HOCTH  npocToro  rpac])riHC- 
CKoro  HibiKa  KaK  cpe/iCTBa  k o m m y 1 1  m  k  a  q  m h  MOK/iy  hcgji c/io b  aT  cji  h m h  -  ko  1 1  cy  a  bt  a  1 1  t a m h  h  npe/iripii- 
jithsimh.  HecMOTpn  Ha  npocTOTy,  nibiK  no3BOJiHn  HaM  ormcaTb  Bee  6e3  HCKaKiMcmia  cHTyauHH, 
BCTpCTHBIIlHCCH  B  H3VliaCMbIX  ripOUCCCaX.  C  ApyrOH  CTOpOHBI,  B  JHblKC  He  6bLHO  BBWBUeHO  HHHerO 

6ecnone3Horo. 

OnbiT  ripHMeiienun  BbicBeraji  B03M05KHbie  nyra  aaribiieriiiiero  coBepiiiciiCTBOBaiiriri  MCTO/ia. 
3to  ero  pacninpcnne  Ha  HenpepbiBHbie  (aqcKpcTiio-iienpcpbiBiibic)  npoucccbi,  noOaBJieniic  bo3mo>k- 
HOCTefi  onHcaimn  CTpyKTypbi  npe/inprimriii  h  paciiiHpeimc  bobmovkiioctch  oriHcaimn  mcto/iob  h  an- 
ropHTMOB  n  pi-m  mu  a  pemeHHH. 
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Kjnoneebie  cjioea:  6a3a  3hcihuu,  Modenb  3H.aH.uu,  o6beKmHo-KozHumueHbiu  auama,  npaerno,  npeife- 
deum,  eoduan  SKocucmeMa 

Abstract 

Gathering  and  integration  of  knowledge  derived  from  various  sources  has  been  an  important  tech¬ 
nique  of  decision-making  in  complex  object  management  process.  The  approach  for  the  knowl¬ 
edge  model  integration  based  on  the  Object  Cognitive  Analysis  is  suggested.  This  paper  proposes 
a  hierarchical  knowledge  base  structure,  rules  and  cases  models  of  knowledge  presentation,  and 
explores  its  applicability  to  the  problem  of  ecological  systems  management.  The  decision  making 
algorithm  was  evaluated  on  the  fuzzy  system.  The  experiments  indicate  that  these  process  control 
techniques  are  adequate  to  the  experts'  notion  of  the  management  process  being  investigated. 

Bse/teHne 

CTaTbJi  nocBHinciia  HHTerpaitHH  patimmibix  Mo.tcncii  3HaHHH  b  CHTyaitHomtoit  6a3e  3HaHiiii  Ha 
ocHOBe  npc.Tao’/Kcnnoro  noqxoqa  k  ynpaBJicimio  b  kpmth'icckhx  cHTyaitrotx  (KC). 

Ha  nepBOM  3Tane  pa3pa6oTKH  6a3bi  3HaHHH  pcKOMcnqycTca  npoBecra  o6T,eKTHO-KorHHTHBHt>iii 
aHanH3,  b  npoucccc  KOToporo  npoiicxoanT  (jiopMiipoBaime  iioiihthm  no  h  onpe/icncnne  OTHomemtH 
MeJtyty  hhmh  [1],  OdbeKmuo-KOZHumueubiu  aua.nm  (OKA)  npe/tMCTiioii  o6nacTH  imTerpnpycT  MeTO- 
ABi  o 6b c kt n o - o p h c iit h p o b a i m o ro  aiianiTta,  oHTOJiorHHecicoro  airaniTta  h  ccMaiiTH'iccKoro  aHanH3a 
ripouccca  ynpaBJieima  b  KC. 

Pa3pa6oTaHbi  cnc/iyiomne  npitHHHnbi  o 6b c kt i  i  o  -  ko  rt  iht h b i  i o ro  aiianiTta: 

1)  npitHHitn  nepapxnHecKOH  /iCKOMriotnium  3HaHHH,  ocHOBaHHbra  Ha  npHMeHeHHH  patnitniiBix 
(jiopM  a6cTpaKTHoro  iipe/iCTaBiieiim-i  3HaHHH  h  nojiHMop<J>H3Me  oriHcaima  OTHomeHitit  mokhv 
OObCKTaM H  CCMailTH'ICCKOH  CeTH  H  MGXaHH3MOB  JIOrHHeCKOrO  BBIBOqa; 

2)  npitHHitn  HHTerpaitHH  OHionoranecKoro  anajinta  it  ccMaiiTH'iecKoro  MO/icimpoBaiiHH  npc/iMCT- 
hoh  o6nacTH  Ha  ocHOBe  nepapxHH  rioi ihth h; 

3)  npitHHitn  BBetteHitti  noiianiii  b  OHTOnontH  npe/iMCTHOH  oGnacra  Ha  6a3e  oObCKTiio- 
opneHTHpoBaHHoro  MO/iCJiHpoBaiiHt  npoitecca  ynpaBJienna  b  kphth'icckhx  cHTyaitnit; 

4)  npHHHitn  HacnettOB amtti  cbohctb,  ocHOBaHHbiit  Ha  OTHonieHitii  «KJiacc  -  nottmiaccw  b  onncaHHit 
noHHTHH  b  pa3HHHHt>ix  cjtopMax  a6cTpaKitHH  npcACTaBaeima  aiiaimii; 

5)  npitHHitn  onpetteneHitti  Mept>i  cxo/iCTBa  b  ccMaiiTH'iecKHX  cctux  Ha  ocHOBe  KJiacTepHoro  aHanH- 
3a  onHcaHitit  npencqeiiTOB  KC  b  TepMHHax  npe.iMCTHOH  o6nacTH  h  pa3pa6oTKH  TaiccoHOMHHe- 
ckoh  CTpyKTypti  Te3aypyca. 

Pe3ynt>TaTaMH  o 6b c k t 1 1 o - ko r 1 1 h t h b i i o ro  aHajiH3a  npe.tMCTiioii  oGnacra  HBjitiiOTGti  onttcaHna  na- 
pattHrMaTHHeCKHX  (aCCOHHaTHBHBIX,  IlCpapXIl'ICCKHX,  (jtyHKItHOHailbHblX  it  chiioiihmh'icckhx)  otho- 
HieHitH  MC/Kqy  a  6 crp a r h p o b a 1 1 1 1 bi m h  noHtrmaMH  h  cyimiocTsiMii,  hbjthioii ih much  6a30Bt>iMH  oDbCKTa- 
MH  npe.tMCTiioii  o6naCTIi  (KOrHHTHBHBIMH  3JieMeHTaMH  CCMailTH'ICCKOH  CeTIl),  B  TepMHHax  npC.tMCT- 
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HO-opneHTiipoBaHHoro  Te3aypyca.  noJiyueHHBie  oimcanna  aBJiaioTca  ochoboh  pa3pa6oTKH  6a3ti 
3HaHHH  Hn(])opManHonnoH  chctcmbi  no/i/iepncKH  npimaTHa  pemeHHH. 

1  OSteKTHO-KorHHTHBHMH  ana.iii  s  npopecca  ynpaBJieHHH  3K0cncTeM0ii 

PaccMOTpHM  npHMCiicnnc  o6i.eKTHO-opHeHTHpoBaHHoro  MOAenHpoBaHHa  zina  npouccca  ynpaB- 
ne mm  jkochctcmoh  b  KC. 

B  paccMaTpHBaeMOH  npe/iMCTnoM  odnacTH  CHCTeMa  nozwepaocH  npunama  pemeHHH  MoaceT 
HMeTB  CJIHmKOM  MHOTO  peJieBaHTHBIX  ACTajICH  B  paMKaX  eZIHHCTBeHHOH  aOCTpaK'HHH.  '(TO  iaTpy/IIlHCT 
ee  HHTenneKTyanbHyio  ynpaBJiaeMOCTb.  B  no/ioonbix  cjiyuaax  MoacHO  odecneuHTb  Taxyio  ynpaBJiae- 
moctb  nyTeM  ,xcKO\mo3MHiin  mo/ickh  b  nepapxmo  aocTpaKUHii.  Hepapxua  no3BOJiaeT  ynpaBJiaeMbiM 
o6pa30M  bbo.thtI)  peneBaHTHbie  /iCTauH.  A6cTpaKiinn  Ha  jiio6om  Ba/iaimoM  ypoBHe  uepapxiiH  no3BO- 
jiaioT  (BpeMeHHo)  HTHopHpoBaTB  MHorne  peneBaHTHtie  aeTajiH  npn  noHHMaHHH  aocTpaKUHii  Ha  cne- 
nyiomcM,  donee  bbicokom  ypoBHe. 

MiiovKCCTBCimoe  nacnc/iOBaime  OTodpaacaeTca  'icpci  ceTeByio  peKypcnio,  KOTopaa  3a/iacT  cctb 
OTHomeHHH  Mcac/iy  3K3eMnnapaMH  po/iHTcnbCKoii  h  /lo'iepneii  eymnocTCH.  3to  cnyuafi,  icor/ia  cym- 
hoctb  iiaxo.THTca  caMa  c  co6oh  b  OTHomeHHH  «MHorne  ko  mhothm».  Ha  pi-ieynKC  1  noKa3aHa  MO/tent 
«cymnocTB  -  cBa3b»  (aHra.  Entity  Relationship  Diagram,  ERD)  b  noram-m  Unified  Modeling 
Language,  riOKaibiBaiomaa  nepapxmo  KJiaccoB  npejtCTaBJieHiia  3HaHHH  b  6a3e  3HaHHH. 

0,tiio  H3  npeHMymecTB  TaKoii  "Hepapxiin  aocTpaKUHii"  3aKmouaeTca  b  bobmovkiiocth  nocxyna 
pa3JIHHHbIX  (I On b 3 O B aT  CK  C  H  K  MO^eHH  Ha  pa3HBIX  ypOBHUX  aocTpaKUHii.  TaKHM  o6pa30M,  C/1MIICTBCU- 
Haa  Moment  MoaceT  coBMecTHO  Hcnonb30BaTbca  HecKonbKHMH  pa3HHHHbiMH  i  ion B30 b slt en a \t h  6e3 
HapymeHira  hx  xpcooBaimii  k  ,xocTyny.  ApyruM  uoctohiictbom  nepapxHH  aocTpaKUHii  aBJiaeTca  no- 
BbimeHHaa  CTadunbiiocTb  mo/ickh  b  npoucccc  paiBHTHa  npHnoacemia  hjih  caMoii  CHCTCMbi.  H3MeHe- 
Hiia  b  Tex  /icTanax,  Korop bic  nrHopiipyioTca  Ha  donee  bbicokhx  ypoBHax  mo/ickh,  He  dy/tyx  laTpan-i- 
BaTb  3th  ypoBHH.  HexoTopbie  H3MeHeHiia,  kohchio,  oy/iyT  npn  3tom  pacnpocTpaHaTbca  c  HuacHero 
ypoBHa  Ha  BepxHHH.  B  cooTBeTCTBiui  c  3toh  TexHHKOH  odueRTbi,  oTHocamneca  k  npc,XMCTiioii  odnac- 
th,  kii ac c u (]) h i  m py iot c a  Ha  HCKOTopoc  hhcjio  KaTeropHH  huh  KnaccoB  Ha  ocHOBaHHH  hx  odmnx 
CBOHCTB. 
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B  CTpyKType  oaibi  3HaHHH  peanmoBan  mcto/i  Hacae/iOBaHHa  cbohctb,  onpenenaiomHii  otho- 
meffliji  b  nepapxHH  KJiaccoB  «IlpaBHJio  -  KaTeropiw  npeiicncirroB  -  IlpeueaeHT».  ripiiBe/icM  npHMep 
OTHomeHHH  oooomeima  MOK^y  KJiaccaMH  ODBCKTOB  b  KOHKpeTHOH  ripcAMCTiioH  o6nacTH. 

Ha  pHcyHKe  2  noKa3aHa  cxeMa  CTpyKTypti  6a3bi  npaBHJi  h  ripene/iciiTOB.  npcanaiHaHcnnoH  ana 
ynpaBneima  boh  noli  hkochctcmoh,  b  tom  nncne  h  b  KpiiTHHecKHX  CHiyaunax.  BbmeneHHbie  KJiaccti 
npaBHJi  o6pa3yiOT  nepapxnio,  cooTBeTCTByiomyio  ycTaHOBJieHHon  nepapxnn  oobcktob  mohchh 
ynpaBneHiM  boh  noli  OKOCHCTeMOH.  Ha  ripnBcncnnoli  Moncan  bh;uio,  hto  b  KJiaccax  hihkhhx  ypoBHen 
nepapxnn  nacaenyiOTca  CBOHCTBa  KJiaccoB,  oripencacnnbie  b  KJiaccax  BepxHero,  “poaHTenbCKoro” 
ypoBHJi  (nororma,  aipn6yTi>i  n  MOBcpcimc  KJiaccoB  ootcktob  npe.HMCTnoli  ooaacTH)  b  peiyabTaTC 
o6i.eKTHoro  MoncanpoBanna. 


PucyHOK  2  -  HHTerpaqiM  pa3amHbix  Moaeaefi  npeacTaBaeraw  3HaHHH  Ha  ocHOBe  HacaeaoBaHiM  cbohctb 

2  Pa3pa6oTKa  HepapxHHecKoii  CTpyKTypbi  6aibi  iiiamiii 
no  pe3yjibTaTaM  oSbeKTHO-KorHHTHBHoro  ana.nna 

B  caovKiibix  cncTOMax,  cocToannc  KOTopbix  xapaKTcpn3ycTca  ooabiiiHM  KoannecTBOM  npH3Ha- 
kob,  B03HHKaeT  npooacMa  oOeencHCHHa  noanoTbi  6a3bi  3HaHHH  [2].  Mibcctho,  hto  KoannecTBO  npa- 
BHa,  ncooxoaHMbix  naa  onncanna  n  Bxoanbix  nepeMeHHbix,  3HaHeHiie  KOTopbix  onpcncaacTca  c  nc- 
noabBOBaimcM  m  TepMOB,  paBHO  R=mn. 

CacpoBaTcabiio,  KoannecTBO  npaana  y Bca n n h bbct ca  SKcnoHeHHiianbHO  c  yBcanHcimcM  Koan- 
necTBa  Bxoanbix  nepeMeHHbix,  hto  npnBo,inT  k  yBcaHHenmo  BpeMeHH  aornnccKoro  BbiBopa  perne- 
hhh.  Ba3a  3HaHHH,  concpncainaa  ooaianoc  KoaHHecTBO  npaana,  caoncna  b  BocnpiiaTHH,  p  c  n  a  kt  n  p  o  b  a  - 
hhh  h  Hcnoab30BaHHH .  Ho  riponecc  npnnama  peineHini  Tpe6yeT,  TeM  He  MeHee,  rioanoro  ocMbicac- 
mia  KpiiTHHecKOH  CHTyauHH.  3to  npoTHBopenne  pa3pemaeTca  nyTeM  nocTpocnna  HepapxHHecKoii 
6a3bi  3HaHHH,  TaKHM  o6pa30M,  hto  KJiacc  ripaBHa  movkct  obitb  KJiaccoM  BepxHero  ypoBna  nan  nop- 
KaaccoM,  accoHHHpoBaHHbiM  c  OTacabiibiM  o6beKTOM  npcaMCTnoii  ooaacTH  (cm.  pucyHOK  3). 

HcKOMno3Hi[Ha  6a3bi  npaBHa  nponBBOHHTca  b  cootbctctbiih  c  Hcpapxneii  o6beKTOB,  ycTaHOB- 
aeHHon  b  pe3yabTaTe  o6beKTHoro  MoneanpoBanna.  TaKHM  o6pa30M,  Ka>Kaoc  npaBnao  BKaionacT  or- 
paHHHeHHoe  KoannecTBO  Bxoanbix  nepeMeHHbix.  Bbixoa  Monyaa  6a3bi  3HamiH  i-ro  ypoBna  aBnaeTca 
bxoaom  \ioayaa  6a3bi  3HaHHH  ( /+ 1 )  ypoBna. 
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Ea3a  npaBHJi 


PiicyHOK  3  -  HepapxiM  npaBHJi  npiimmifl  pemeHini 

3a,ria'icii  npaBHJi  nepBoro  ypoBHa  iiBJiJieTCJi  oncuKa  napymeima  rpaimubi  o6nacTH  TonyciiiMBix 
3HaHeHiul  no  ot^ojibhbim  nepeMeHHtiM  coctojiiiim.  Han6oJiee  nonHO  xapaxTepii3yioiHHM  KJiaccbi  KC, 
Tax  KaK,  no  onpc.TCJicnnio  Ka’/K/iBiii  xjiacc  KC  x a p a kt e p h 3y ct  c  a  HapymeHneM  npeaentHO  /lonycTii- 
mbix  3nalicnnii  o/inoii  nun  HecxoJibxnx  nepeMeHHbix  cocTonima. 

IlpaBHiia  nepBoro  ypoBHa  (])op\inpyiOT  pememia  06  ycTanoBJicnnn  napymcnna  rpaimu  oGnacra 
AonycTHMbix  iiia'icnnii  Kpmu'iccKHX  nepeMeHHbix  b  ot/icjibiioh  no/iCHCTC\ic  cao’A'iioro  /u-maMi-iHC- 
CKoro  o6beKTa  (HanpnMep,  Bo.inoii  axocncTeMbi).  BTopon  ypoBeHb  oDbc/innacT  cnmanbi  c  bbixotob 
npaBHJi  nepBoro  ypoBini  b  BexTop,  xapaKTepn3yEomnn  cocTOUHiie  pa6oTocnoeo6HOCTH  oObCKTa  b 
paniiBiii  momcht.  Cnc/iOBaTciiBno.  npoeipaHCTBO  npii3HaKOB  xjiaccH(f)HxanHH  KC  Y(i).  HBJunomiixcn 
BxoaaMH  npaBiin  BToporo  ypoBiiJi.  iiBJiaeTCJi  Bbipo'AyicniibiM  OTo6pa>xeHHeM  npocTpaHCTBa  npn3Ha- 
kob  X(t).  IlpaBHiio  BToporo  ypoBHa  Koop.iHimpycT  pemeHUJi  npaBiin  nepBoro  ypoBiia.  nponiBOTfl 
oobcnuncimc  HH<j)opManHH  c  pen  bio  6onee  To'inoro  pacnoinaBanini  xnaccoB  KC.  Hcooxothmoctb 
Taxon  KoopannaiiHH  o6yciiOBJieHa  B3anM03aBHCHMOCTbio  xpiiTiinecxiix  coctouhhh  ot/icjibiibix  no/i- 
cncTeM. 

HaiHaMcnucM  npaBiin  BToporo  ypoBiia  jibjijictcji  pacno3HaBaHne  xnacca  xpiiTiiHecxon  ciiTya- 
nnn.  IlpuMep  npaBuna  pacnoiiiaBanini  KC: 

r2e :  ECJIH y,~Br  H  ...  H  YS=BS, 

TOzr  =  h, 

PTC  z '  -  xjiacc  KC  Sr,  h  -  hmh  xnacca  KC  H3  MHO>xecTBa  HanMeHOBaHnn  W1'. 

npuBcpciniBic  npaBuna  pacnoiiiaBaiiHH  KC  ooccncniBaioT  6onee  TO'inyio  armpoKciiMannio 
rpaimiiBi  o6nacTn  /lonycTiiMBix  coctouhhh  no  cpaBHeHino  c  cymecTByiomHMH  nornnecxiiMii  cxeMa- 
mh  CHrHajiH3annH,  xoTopbie  oooana'iaioT  rpaimny  oGnacra  xpiiTiinecxiix  poxiiMOB  no  xaxoMy- 
nnoy/iB  o/ino\iy  napaMeTpy,  o/inoii  tohxoh. 

IlpaBHiia  npninnini  pemefflin  2-ro  ypoBiia  onpenenaioT  Taioxe  TnnoBbie  pcmcnna  nna  pacno- 
3HaHHbix  xjiaccoB  KC: 

r2k:  ECJIH  zr  =  h 
TO  dk=D\ 

PTC  dr  TnnoBoe  ynpaBJiaiomee  pemeHne  iiia'icnim  Dh . 

npaBHna  ypoBiia  3  onpenenaioT  iiia'icima  o6o6meHHbix  niiTHKaTopoB  goctouhhs  o6bexTa: 

r2k:  ECJIH  z  7  =  h 
TO  cif=  1, 

r^e  cif-  npH3HaK  Haxo^eHHa  HtmHicaTopa  coctoahha  oOBeiera  b  o6nacTH  KpHTHHecKHX  pe^cH- 

MOB. 
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Pa3pa6oTKa  HepapxHHccKoii  iichcxkoh  ba3ti  npaBHJi  BKJnonaeT  TaKHe  cneuntjjHHecKHe  sxanti, 
KaK  ^CKovino'-iHima  npaBHJi  npHrorma  peinerarii  b  cooTBeTCTBHH  c  pe3ynBTaTaMii  KJiacTepHoro  aHajin- 
3a  bxozihbix  nepeMeHHtix  h  onciiKa  He  np  oxhb  op  enHB  o  cx  h  nepapxiiH  npaBHJi  b  cootbgtctbhh  c  ripim- 
mmoM  “Hacne/ioBaHHH  cbohctb”. 

3  IlpHMep  6a3bi  iiiaimii  /yin  ouciikii  coctohhhh  boihoh  skochctcmm 

llpHBC^CM  npHMep  pa3pa6oTaHHOH  iichcxkoh  ba3ti  3HaHHH  aim  ohciikh  bo3mo>khocth  yxy.xmc- 
him  KaHCCTBa  bo.xbi,  npc.icxaBJicniiBiH  Ha  pncyHKe  4.  3tot  rioKasaTCJib  3aBHCHT  ot  nc-xoro  pa,xa  na- 
paMGTpoB  (npoipannocxt  “clarity”,  vkcctkoctb  “rigidity”,  co.icpvKaiiHC  a30Ta  “nitrogen”,  6no\iacca 
“biomass”  h  zip.).  HcHCXKaa  cncTeMa  co/icp>KHX  Tpn  bjiOKa  npaBHJi,  cocxaBjunomHX  cncTeMy  npaBHJi, 
xapaKTepH3yiomyio  obteKX,  h  opraiiHiOBaimtix  b  nepapxmo  b  cooTBeTCTBHH  c  mo/icjbimh  cTpyKTypti 
6a3bi  3HaHiin.  TaioKe  Ha  pncyHKe  4  ripHBC/icn  (liparMciiT  xabjnmti,  co/icpvKaincH  iichcxkhc  npaBHJia. 


clarity  f\ 


D\  NumberOfeL 


RBI 

clarity 

outl 

NumberOfelemntSp 

Min/Max 

ez 


nitrogen 


ez: 


ex: 


rigidity 


biomassoffit. 


RB2 

nitrogen 

ph 

rigidity 

outl 

|  Min/Max 

biomassoffitopl 
bpk 


IF  T 

IEN 

clarity 

NumberOfelemnts 

DoS 

low 

low 

1.00 

low 

medium 

1.00 

low 

high 

1.00 

medium 

low 

1.00 

medium 

medium 

1.00 

medium 

high 

1.00 

high 

low 

1.00 

high 

medium 

1.00 

high 

high 

1.00 

IF 

THEN 

nitrogen 

ph 

rigidity 

outl 

low 

low 

low 

high 

low 

low 

medium 

medium 

low 

low 

TTigfi 

medium 

low 

medium 

low 

medium 

low 

medium 

medium 

medium 

low 

medium 

TTigh 

medium 

low 

high 

low 

medium 

low 

high 

medium 

medium 

PucyHOK  4  -  CxpyKTypa  HeneTKon  6a3w  3HaHHH 

AHajiH3  a,3 c k b aT n o CT h  npHBC.xciiiioii  HeneTKOH  mojicjih  noKa3aji,  hto  bjihhiihc  hbmciiciiH/I  3Ha- 
neHHH  Bxo.xiiBix  HeneTKHx  nepeMeHHtix  Ha  BBixo/inyio  nepeMeHHyio  eooTBeTCTByeT  npc.icTaBJicimcM 
3KCnepTOB  O  paCCMaTpHBaeMOH  KpHTHHCCKOH  CHTyailHH. 


3aKJiiOHeHHe 

B  CTaTte  ripc/iCTaBJicn  cnocob  (jjopMHpoBarara  pemeHHH  Ha  ocHOBe  cmyaiiHOHHOH  6a3ti  3Ha- 
hhh,  BK.xioMaiomeii  paxiiHHnBic  mo/icjih  npc/iCTaBJicnnu  3HaHHii:  npaBHJia  ripixiiyiiHH  pemeHHH,  npe- 
iic/ichtbi  h  obtCKTiio-opHenTHpoBaimtic  mo/icjih  cucnapucB  ynpaBJicnna.  Cnocob  HnxcrpaiiHH  pa3- 
JIHHHblX  MO/1CJICH  npC.ICTaB.XCHIlI-I  3H3HHH  Oa  jHpyCTCfl  Ha  npHHHHnaX  O OX) c KT n o - ko ri i hih b n o ro  aHa- 
JiH3a.  OpraiiHjaiiHM  i lo/yiepvKKH  ripwm  hji  pemeHHH  b  KpiiTHHecKHX  CHTyaunax,  B03HHKaiomnx  b 
3KOJiorHnecKOH  cncTeMe,  Ha  ocHOBe  pa3pa6oTaHHoii  6a3ti  3HaHHii  noKa3ajia,  hto  pe3yjitTaTti  coot- 
BeTCTByioT  1 1 pc.xcx a b.x c 1 1 h ji m  3KcnepTOB  o  paCCMaTpHBaeMOH  npc.XMCTiioH  objiacTH.  PeajiH3aiiHa  ch- 
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TyaunoHHOH  6a3bi  iiiaimii  c  ncnojn>30BaHneM  Tcopmi  iic'ictkhx  mho^kgctb  ocymecTBJiena  c  ncnoni.- 
30B3HneM  ii n CTpy m c iiTa n b no ro  cpe/iCTBa  FuzzyTech.  HiiTcrpanna  3HamiH,  c[)opMajiH30BaHHbix  c  nc- 
nojiB30BaHneM  paim-i'niBix  Mo^eneH,  npeciie/iyeT  penn  o6ccnciiciiii!-i  Oonbineii  Bbipa3HTenbH0CTH 
npeacTaBneHiM  h  6onbmyio  3(J)cJ)eKTHBH0CTi>  o6pa6oTKii  jiiaiinii.  B  aajibHeinneH  pa6oTe  npeanonara- 
ctch  ycoBepmeHCTBOBaHne  anropiiTMa  noiicica  pemeimii  b  6a3e  iiiaimii  b  ycnoBiiax  HeonpeaeneHHO- 
CTH,  C  yHCTOM  pa3HHHHBIX  anpHOpilBIX  CBC/1CIIIIH  O  UpOUCCCC  ynpaBJieHIM  3K0CHCTGM0H . 
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Abstract 

The  questions  of  development  and  designing  of  the  system  for  processing  the  queries  from  mobile 
users,  storage,  transfer  and  granting  the  access  to  the  required  information  are  considered  in  the 
article. 

BBe/tetme 

3a  nocnc/iirec  Bpevifl  Ha  pBiiiKC  moohmbiibix  ycTpoitCTB  Bee  oouwnyio  nonynnpHOCTb  npnoOpe- 
TaioT  Personal  Digital  Assistant  (PDA  -  JIhhhbih  I  b-i(])poBoii  IToMomHHK)  it  smartphone  (c\tapT(])on)  - 
coTOBBic  Tenec})OHbi  c  pacmupeHHbiM  Ha6opoM  (jiyiiKni-m.  11 0/1/1  e p>K n b a  1  o m it e  TexHOJiorHH  Java2, 
Bluetooth  h  /ipynie.  BcTaeT  aKTyariBiiBiii  Bonpoc  06  ncnouBBOBannii  /laimoro  Bii/ia  ycTpoitCTB  npn 
nonyneHHH  .lociyna  k  ceTeBoit  HHt))opMaitnn.  Taicne  ycTpoiicTBa  b  KanecTBe  /ioctohiictb  HMeiOT  mh- 
nuaTiopiiBic  paiviepBi.  miipoKHii  icpyr  ri p c/iocia bji a e m bi x  ([lyiiKiiiioriajiBiiBix  bobmovkiioctch,  bo3- 
MOIKHOCTB  HHTerpaitHH  C  nepCOIiaUBIlBIM  KOMI  I  BIOT  CpOM  (I1K)  H  IIO/IKJIIO'ICIIIISI  K  rjlOOajlBIIBIM  H  JIO- 

KajTBHBiM  ccthm  Internet/Intranet. 

Hcnonb30BaHne  yKa/amiBix  ycTpoitCTB  nopo>K;iacT  hcjibih  ps/i  npoOneM  b  cc|)cpc  npc/iocTaBJic- 
him  nii(])op\iann h.  Bo3HHKaioT  Taicne  aa/iami  KaK:  xpaHemte  it  ncpcqa'ia  im<j)op\iannn,  o6pa6oTKa 
3anpocoB  ot  moohjibiibix  n on b 3 o b a t  c  n  c  it ,  npc/iocTaBJiciiiic  nonb30BaTenio  iiii(])opMauiiii  b  HeoSxo- 
/ihmom  BH/ic,  npe/iCTaBJiciine  /lamiBix  Ha  nornHecKOM  n  (})H3H'iecKO\i  ypoBinix.  pa3pa6oTKa  MexaHH3- 
mob  o6pa6oTKH  nii(]iopMaiiHH.  B  iiacTotnucc  Bpeivw  cymecTByeT  paiiiooopaniBic  ho/ixo/ibi  k  perne- 
hhio  /laimoro  xpyra  npo6neM.  Hapa/iy  c  npitMeHeHneM  Tpa/iniinoiiiiBix  6a3  /laiiiiBix  (Bfl,),  6a3Hpyio- 
muxca  Ha  peiMHHOHHbix  no/ixo/iax.  npiioopcTaioT  Bee  OouBiiiyio  rionyujipiiocTB  TaKiic  TexHOJiorHH 
Kax  Be6-eepBHCBi  (web-services)  h  /ipynie  TexHonorun,  6a3npyioinncca  Ha  Hcnonb30BaHHH  »3mkob 
CHHTaKCHHecKoro  n  ccMaiiTH'iecKoro  oiiiicamni  /laiiiiBix.  nonyHHiia  ooubiiioe  pacnpocTpaHefflie  Tex- 
Honorna  Java  Beans,  n pc/iocia bji  a  10 man  bo3mo>khocth  niOKoro  Hcnonb30BaHHa  y/iajicinibix  npoite- 

/typ. 


*  ^aHHoe  HCCJieAOBaHHe  nacTHHHo  no,zmep3KaHo  rpaHTOM  POOH  03-07-90242-b  «HHTepHeT-KOMnjieKc  ncwjep^KH  BtmojiHe- 
hh a  npoeKTOB  (JjymiaMeHTajibHbix  HccjieaoBaHHH  cjiojkhbix  chctcm  c  npHMeHeHHeM  HHTejineiayajibHbix  TexHOJiorHH  Ha  6a3e 
3KcnepTHbix  CHCTeM»  (2003-2005  rr.),  a  Taioxe  Oe^epajibHOH  ijejieBOH  nporpaMMOH  "HHTerpauHJi  HayKH  h  Bbicmero  o6pa30- 
BaHHa  Pocchhckoh  Oe,zi;epai{HH  Ha  2002-2006  ro,zi;bi"  (nporpaMMHoe  MeponpHJiTHe  1.4-  "npHBJieneHHe  HHocTpaHHbix  napTHe- 
poB  k  npoBeaeHHK)  cobmccthbix  HCCJie^OBaHHH  h  pa3BHTHio  HHTerpHpoBaHHbix  HayHHO-o6pa30BaTejibHbix  CTpyKTyp",  npoeKT 
N°  n0039  "OyHAaMeHTajibHbie  nccjieaoBaHHa  h  HOBbie  TexHOJiorHH  npoeKTHpoBaHHa  cjio5khbix  tcxhhhcckhx  chctcm"). 
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Yica3aHHBie  no.Txo.TBi  hmgiot  cboh  yiocToirncTBa  h  cboh  cna6i>ie  ctopohbi,  ho  Ha  /lannoM  3Tane 
pa3BHTH5I  HH(J)OpMaU,HOHHI>IX  TeXHOJIOTHH  He  CyiHCCTByCT  nOKa  yilH([)HI[HpOBaimBIX  Cpe/ICTB  peajIH- 
3apHH  MexaHH3Ma  npeflocTaBJieHHJi  HHtJiopMauHH  mo6hjibhbim  nonB30BaTe:iaM.  3to  o6ycnoBJieHo 
paflOM  (J)aKTopoB.  TaKnx  Kax:  cnepmJiHHHocTB  h  pa3Hoo6pa3He  iniifjopManHH,  HeGontuine  oobcmbi 
naivumi  nun  xpaHeHiM  HH(j)opMapHH  b  moohtbiibix  ycTpoiiCTBax,  pa3Hoo6pa3He  niiaT(J)OpM  RJISL  pea- 
HH3aH,HH  COOTBeTCTByiOmHX  MeXaHH3MOB. 

Ycnyra  huh  cepBiic  -  sto  npe/iocTaBJiciiHe  iicooxo.thmoh  HH(J»opMapHH  noni>30BaTeiiK)  b  otbct 
Ha  3anpoc,  kotopbih  oh  a/ipecycT  ciicTeMe.  3anpoc  toit/Kcii  hmctb  (Jiopviy  a/iCKBaTiiyio  (HHTyHTHBHO 
noMTHyio)  MoSnntHOMy  nom>30BaTenK),  a  OTBeT  -  bh/i.  ii  o,T,Tcp>K h b a e m bi  ii  mo6hjibhbim  ycTponcTBOM 
noni.30BaTeiM. 

1  JIorHKa  pado  i  i.i  chctcmw 

IIpn  peanH3apHH  chctcmbi  npefloCTaBJieHHJi  eepBHCOB  B03HHKaeT  pa,T  aa/ian : 

1)  Pa3pa6oTKa  KOHuenunn  nocTpocnmi  chctcmbi,  bbi.tcjiciihc  ot.tcjibhbix  (})yiiKHHOiiajiBHBix  co- 
CTaBJimomiix  chctcmbi  h  pacnpc,TC.nciiHC  ponen,  KOTopBie  ohh  .tojt/Khbi  nrpaTB  b  npoucccc 
([lyiiKnuonupo  Banna  chctcmbi. 

2)  IlpodiieMa  nornnecKoro  npeflCTaBJieHiia  BHyipeHHHX  .TamiBix  chctcmbi  b  6a3ax  /lammix.  Cyme- 
CTByeT  mhoto  no.Txo.TOB  k  peuieHHio  stoh  npooiicMBi,  na'iimaa  ot  Tpa/iHunoniiBix  yace  pcTami- 
OHHBIX  TaOHHH  HUH  6a3,  r.pc  .TailllBIC  npCHCTaBHCIIBI  B  BH/1C  o6bCKTOB,  3aKail'IHBaa  pa3H006pa3- 
HBIMH  IipCPCTaBHCIliniMH  H  OHHCaillHIMH  ,TaiIIIBIX  C  HCn0JIB30BailHCM  H3BIKOB  pa3MeTKH. 

3)  IlpoBeAeHHe  aHanroa  Bcex  cocTaBJiaiomux  chctcmbi,  pa3pa6oTKa  ajiropiiTMOB  (]iy HKiiHoimpo Ba¬ 
il  n  a  oTaenBHBix  HacTeii,  BBi6op  TexHonorHH,  KOTopBie  oy.TVT  rip hmciimtbch  iienocpe.TCTBeiiiio 
npn  pea.TH3aiiHH  Ka>K/ioH  cocTaBJiaiomeH  'iacTii.  Ha  stom  3Tane  .tojt/Khbi  6bitb  pa3pa6oTaHBi 
TaKHe  MexaHH3MBi,  KaK:  nocTpoeHHe  h  ncnocpc/iCTBcmio  o6pa6oTKa  3anpoca  ot  nonB30BaTe:ia, 
MCX3HH3M  npOBC.TCHHM  3anpOCOB  pail II BIX  IICnOCpe.TCTBCIlIlO  B  6a3ax  .TailllBIX,  MeXaHH3M  (])Op- 
MHpoBaHiM  Hii(|)op\iaiiHH.  B03BpamaeM0H  nonB30BaTeiiio. 

Ha  pucyHKe  1  npiiBC, pciia  cxeMa  jiothkh  paooTBi  chctcmbi  h  ee  (])yiiKHHOiiajiBHBic  Haem.  Mojk- 
ho  BBi^enHTB  ocHOBHBie  cocTaBJiaioiHHe  Haem  chctcmbi:  nonB30BaTenB  c  mo6hjibhbim  ycTponcTBOM  h 
TpH  KOMnOHeHTBH 

•  Tpeudep  -  Y/iajicniiBiii  cepBep  (6a3a  .TamiBix).  ri p e.TOCTa Bjiaiomu ii  nonB30BaTenio  nm])opMai|Hio 
o  tom,  b  KaKOH  6a3e  .TamiBix  oh  movkct  h3hth  nii(])opMauHio  no  HHTepecyiomeH  ero  TeMe. 

•  Meduamop  -  MiiTepijiCHcnaa  nacTB  chctcmbi,  KOTopaa  /loir/Kua  cJiyacHTB  «6y<])epoM»  npn  Bian- 
MoaeHCTBHH  ii0JTB30BaT eaa  h  iienocpcTCTBeimo  6a3Bi  .TamiBix.  I.tccb  riponiBO/iHTca  nepBOHa- 
nanBHaa  o6pa6oTKa  3anpoca  nonB30BaTena  h  reHepupoBaHne  .TamiBix  b  bh.tc,  OTBenaioiHCM  Tpe- 
6oBaHiuiM  mo6hhbhoto  ycTpoiiCTBa  n  o  jt  b  3  o  b  aT  e  t  a . 

•  /Jojuen  -  Ea3a  .TamiBix  aim  xpaiieumi  mi(])opMai|HH,  .TOTVKiia  hmctb  TaioKe  MexaHH3M  ana  o6pa- 
6otkh  h  nepc/iami  HmjiopMaiiHH. 

•  I7ojib3osamejib  -  hcjiobck  c  KaKHM-:iH6o  mo6hjibhbim  ycTponcTBOM,  iienocpcTCTBcmio  ncnonB- 
3yiomHH  ri p e.TOCTa bt a e m bi c  cepBHCBi.  n o.t p ai y m c  b  a  c  t  c  a  to,  hto  Ha  mo6hjibhom  ycTpoiicTBe  yc- 
TaHOBJieHa  kthciitckthi  nacTB  chctcmbi,  HMCKMiiaM  y.TooiiBiii  nonB30BaTenBCKHH  HiiTepijiCHC  ana 
(])  o  p  m  h  po  b  a  1 1 H  H  3anpOCOB. 

ripe.TTaracTca  C-TC.tvioihhh  MexaHH3M  paooTBi  chctcmbi  npe.TOCTaBTCiimi  eepBHCOB. 

B  COOTBeTCTBHH  C  n0CT3H0BK0H  3a.Ta'IH.  n0JIB30BaTCJIB  BBO.THT  IICOOXO.THMBIC  napaMCTpBI  JlJlfL 
3anpoca,  n  ohh  nepecBinaioTca  b  MC.TiiaTop,  r.pc  H3  hhx  (JiopMupyeTca  nepBoiia'iaTBiiBiH  3anpoc. 
B  COOTBeTCTBHH  C  ^aHHBIM  OmiCaHHCM  BOifipamaCMaa  HII(])0pMaHmi  Oy.TCT  HMCTB  TOT  HUH  HHOH  BUT. 
K  npuMepy,  sto  mO/Kct  6bitb  KaK  npocra  TCKCTOBaa  Hii(]iopManmi.  Tax  h  .pan  ii  big  b  HTML  (])op\iaTC  c 
KapTHHKaMH,  ri pc.T i lap i la^ic 1 1 iibic  ,TTT  npocMOTpa  Ha  PDA  HUH  n0pT3THBH0M  KOMnBioTepe . 

B  MC.TiiaTope  sth  napaMeTpBi  npeoopaayiOTca  b  RDQL  3anpoc.  Haacc  3anpoc  nocBinaeTca  b 
AOMeH,  r.pc  iienocpe.TCTBemio  BBinonHaeTca.  noTy'icmiBie  pe3ynBTaTBi  bhobb  npeoopaiyiOTca  k  RDF 
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(JjopMaTy.  Ilocne  Toro  KaK  mcooxo/ihmbic  /iambic  nonyneHti  b  6a3y  /laniibix  MC/inaTopa,  nonb30BaTe- 
ino  noctmaeTCJi  npe/iBapHTCJibiibiH  otbgt  (Otbct  1  Ha  pucyiiKc  I ),  co/iepvKamHii  im(])opManHio  otho- 
CHTenbHO  paniibix,  KOTopbie  TpeoyiOTca  nonb30BaTenK).  /Jancc,  ann  nonyneHna  6onee  AeTajibHoro 
OTBGTa  ot  CHCTeMbi,  nonb30BaTenb  bbo/iht  HOBbie  napaMeTpbi,  KOTopbie  nocbinaioTca  b  MC/u-iaTop.  Ilo 
HOBbiM  napaMeTpaM  b  MC/u-iaTope  ripoHJBO/iHTca  Bbi6opKa  6onee  npnopHTeTHOH  Hn(|)op\iai|HH  Heo6- 
xo/ihmoh  noJib30BaTeJiio.  /],jia  3Toro  (JiopMHpyeTCJi  iiobbih  RDQL  3anpoc.  Ha  pucyiiKC  1  sto  npe/i- 
CTaBJieHO  npeo6pa30BaHHeM  napaM.2  ->  RDQL2.  /Rincc  /laimbiii  3anpoc  'janycKacTca  y*e  He  b  ao- 
MeHe,  a  nenocpe/icTBcimo  b  MC/inaTope.  nonyHeHHbra  pe3ynbTaT  BOJBpamacTCJi  nojib30BaTeino  b 
())op\ic,  OTBC'iaioniCH  tcxiihbcckhm  xapaKTepucTHKaM  MoGnnbHoro  ycTponcTBa  nonb30BaTena. 


PiicyHOK  1  -  CxeMa  normal  pa6oTW  CHCTeMbi. 


JSjm  penicillin  nocTaBJieHHbix  3a, pan  6 but  ripoBe/icii  aHajiH3  coBpeMeHHbix  epe/iCTB  xpaHemui  h 
o6pa6oTKH  /lamiBix.  CpaBHemie  ochobhbix  xapaKTepncTHK  pa3JiHHHbix  TexHOJioniH  ripe/iCTaBnciio  b 
TaD-BHue  1. 
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Ta6jiHqa  1  -  OcHOBewe  xapaKTepucTHKH  cpeqcTB  xpaHeHiw  h  o6pa6oTKH  qaHHbix. 


XapaKTepucTHKH 

PejiHpHOHHbie  B/J 

HTML 

XML 

RDF 

Pa3MeTKa  .lamiBix 

- 

+ 

+ 

+ 

Jl  iBiK  3anpocoB 

+ 

- 

+ 

+ 

TpCBOBH.lIIOC  npC.lCTaB.lCHHC  ,13 II II BIX 

- 

- 

+ 

+ 

FI  p C,1CT a B.l C 1 1 H C  CHHTaKCHCa 

- 

- 

+ 

+ 

11  p C.lCTa B.l C 1 1 H C  CeMaHTHKH 

- 

- 

- 

+ 

PaeiimpaCMOCTB 

+ 

- 

+ 

+ 

2  TexHOJiornH  RDF 

JIjifL  peanH3auHH  npoTOTiina  chctcmbi  6bi.na  Bbi6paHa  TexHononia  RDF.  RDF  (Resource 
Description  Framework,  a3bnc  oiincaniui  pecypcoB)  [1]  aBJiaeTca  pa3pa6oTKoii  WWW-KOHCopunyMa 
(W3C).  RDF  aBJiaeTca  MCTaaiBiKOM,  ho  HauGonee  BavKHLiM  othhuhcm  ot  .ipyrax  h3bikob  MCTa/ian- 
hbix,  TaKnx  Kax  XML  (extensible  Markup  Language),  jibjuictcji  to,  hto  npn  noMomu  XML  movki  io 
omrcaTB  /uunibic  Ha  CHHTaKCHuecKOM  ypoBHe,  a  up h  HcnoJiB30BaHHH  RDF  un(])opManiuo  movkiio 
onucaTb  Ha  ccMairn-niccKOM  ypoBHe.  3tot  no,ixo,i  oiiiicaniui  .laniiBix  ocHOBaH  Ha  npnHunne  ohtojio- 
THH.  OhTOHOTHJI  3TO  0,1  H II  H3  MCT0/10B  npCACTaBJICIIHJI  3aBHCIlM0CTeH  MC>K,iy  /lailllBIMH.  Hn(])Op\ta- 
mia  npc.iCTaB.ieimai  b  bh/ic  pecypcoB  onucBiBacTca  npn  noMoiun  iipc.iHKaxoB  oripc.ic.iHioiUHX  ot- 
Honiemin  MCVK.iy  paiJuiuiiBiMH  ee  uacTHMH. 

JIibik  onucaHiia  pecypcoB  ripuMciuicTCH  b  paccMaipHBaeMOH  cucTeMe  Kax  ocHOBHoe  cpc.icTBo 
npc.iCTaB.icniiii  HHc[)opMauHH.  JJpa  npaKTiiuecKoro  npuMCHcnna  .laimoro  cpe.iCTBa  iicooxo/ihmo  hc- 
no-iB30Baimc  cxeM.  CxeMa  -  sto  TaK>KC  /lOKyMcm  RDF,  b  kotopom  co.iepvKaTBca  cneuiujuiKauiiii  ana 
nocTpocims  .ipyrax  RDF  /iokvmciitob. 

B  npoTOTiine  chctcmbi  npuMenaiOTca  /lamiBic.  npc.iCTaB.icimBie  b  RDF  HOTaurai.  JJfla  iix  o6pa- 
6otkh  11  BbinonHeHna  3anpocoB  iicooxo.ihmo  Hcnonb30BaTb  aibiK  3anpocoB  ana  RDF  .laniiBix. 

RDQL  (RDF  Query  Language)  [4]  -  H3MK  peanH3auiiH  3anpocoB  ana  .lamiBix  npc/iCTaBJicniiBix 
b  RDF  (])opMaTC.  Flo  CHHTaKCHcy  hibik  HanoMHHaeT  SQL,  ho  HMeeT  HeMHoro  /ipyryio  cipyKTypy  no- 
CTpociiiui  3anpocoB.  3anpoc  HMeeT  aic/iyioiHHii  bh.i: 

SELECT  ?x 

WHERE  (?x,  <name>,  "John") 

B  npoTOTiine  CHCTeMti  b  xauecTBe  eepBHCOB  noJiBioBaTcmo  npc.iocTaB.iacTCVi  Hii(])opMaiiiui  o 
MOOHJIBIIBIX  yCTpOHCTBaX.  B  pOJIH  MOOHJIBIIBIX  yCTpOHCTB  MOiyT  6i>ITb  COTOBBie  Tene(})OHbi,  PDA, 
nOpTaTHBHBie  KOMnBIOTCpBI  HUH  JTIOOBIC  MOOHJIBIIBIC  IIII(])OpMaHHOIIIIBIC  yCTpOHCTBa.  JIfla  npoTOTiina 
CHCTeMBi  Hcno.iBiycTca  paipaooiaimavi  RDF  cxeMa.  npn  ncno.iB30Baim h  /laimoii  cxeMbi  movkiio  b 
(J)opMaTe  RDF  oimcaTB  .uoooc  mooh.ibiioc  ycTponcTBO. 

B  RDF-cxeMe  [2]  Hcno.iBiyioTca  TaKiic  Tiinti  /laniiBix  RDF  Kax  KJiacc,  cbohctbo,  no/uoiacc. 
Hii(])opManHio  oTHOCHTeJiBHO  RDF,  ero  TiinoB  .laniiBix  h  cxeM  npHBC/ieiia  b  [7].  npn  noMoiun  cxcmbi 
ncKOTopoc  mooh.ibiioc  ycTponcTBO  movkiio  npc.icTaBHTB  b  c.ic/iy  ioiucm  bh,ic:  (paccMOTpiiM  Ha  npn- 
Mepe  coTOBoro  TenecJjoHa  Siemens  ME45) 

<?xml  version="1.0"?> 

<rdf:RDF 

xmlnsirdf- ’http://www.w3.Org/1999/02/22-rdf-syntax-ns#" 
xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#" 
xmlns:xsd="http://www.w3.org/2001/XMLSchema#" 
xmlns:md="http://localhost/Mob_dev/mob_dev_sch.rdf#"> 

<md:Mobile_device  rdf:ID="SiemensME45"> 

<md:Input_unit  > 
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<md:Custom  rdf:ID="Mobile_phone_keypad"/> 
</md:Input_unit  > 

<md:Audio> 

<md:Beep  rdf:ID="Mobile_phone_speaker"  /> 
</md:Audio> 


B  .naHHOM  npuMepe  ncnoni>3yeTca  npocTpaHCTBO  hmgh  md,  yKa'jsiBaiomcc  Ha  RDF  cxeMy 
mob  dev  sch.rdf.  3Ta  cxeMa  y>Ke  ynoMHHajiacb  Bbime.  Oosckt  KJiacca  Mobiledevice  (ModmibHoe 
yCTpOHCTBO)  HMeeT  HeCKOJIBKO  CBOHCTB,  nepBOe  CBOHCTBO  3TO  yCTpOHCTBO  BBO/Ul  Inputunit  (Yct- 
Pohctbo  BBo.ua),  KOTopoe  b  KaHccTBc  cBoero  iira'icniia  HMeeT  oosckt  xnacca  Custom  (CnemianbHoe), 
npeflCTaBnaiomnH  oosiHiiyio  xnaBHaTypy  moGhjibhoto  TCJiec[)ona.  Cneayiomee  cbohctbo  sto  ay/ino 
ycTpoficTBo  Audio  (Ay/ino  ycTponcTBo),  KOTopoe  HMeeT  3iiaiicnnc  b  bh/ic  ooseKTa  itnacca  Beep 
(Hn3Koe  KauecTBo),  n  p  e  n  c  t  a  b  ji  hi  o  i  u  e  ro  oobi'iiibih  /mnaMMK  moGhjibhoto  TenecjjoHa. 

J\nn  npeflCTaBJieHiM  Tiannsix  b  RDF  (])op\iaTC  neooxo/iHMa  cooTBCTCTByiomafl  cxeMa,  b  xoTopoii 
B  odueKTHO-OpHeHTHpOBaHHBIX  TepMHHaX  /lOH/KIIBI  6BITB  OnHCaHBI  Bee  JIOTHHeCKHe  nOHHTHH,  CBJnail- 
Htie  c  toh  oonacTBio  3HaHHH,  xoTopan  .gojDXHa  6bitb  npe/icTaBJicna  b  cHCTeMe.  CxeMa  nnn  Taxon 
odnacTH,  xax  ModHJiBHBie  ycTponcTBa,  aoJDXHa  co,icp>KaTB  noHflTHH,  npn  noMomii  KOTopsix  mo>kho 
onucaTb  npaKTHuecKH  Jiiodoe  moohjtbiioc  ycTponcTBo.  B  xanecTBe  Taxux  nomrraii  MoryT  BBicTynaTB 
TaKuc  uacTH  moGhjibhoto  ycTponcTBa  xax:  ycTponcTBo  BBO^a,  ycTponcTBo  BbiBO/ia,  ay.iHO  ycTpoiiCT- 
Bo,  ko m \iy n h k a n h o n n o c  ycTponcTBo.  rpa(])HliccKoc  npeacTaBneHne  pa3pa6oTaHHou  cxcmbi  iipuBcnc- 
HO  B  [10]. 

Hcnocpc/iCTBCimoe  oimcanuc  HexoToporo  moGhjibhoto  ycTponcTBa  b  RDF  (fiopMaTC  c  HcnoJiB- 
30B3HHeM  BbimeOnHCaHHOH  CXeMBI  M05XH0  npe.lCTaBHTB  B  CHHTaXCHCe  XML  CJTC/iyiOIUHM  o6pa- 
30M  [11]: 

<?xml  version="1.0"?> 

<rdf:RDF 

xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" 
xmlns:rdfs="http://www.w3.org/2000/0 1/rdf-schema#" 
xmlns:xsd="http://www.w3.org/2001/XMLSchema#" 
xmlns:md="http://localhost/Mob_dev/mob_dev_sch.rdf#"> 

<md:Mobile_device  rdf:ID- 'SiemensME45"> 

<md:Input_unit  > 

<md:Custom  rdf:ID="Mobile_phone_keypad"/> 

</md:Input_unit  > 

<md:Audio> 

<md:Beep  rdf:ID="Mobile_phone_speaker"  /> 

</md:Audio> 


3aecb  xmlns:md="http://localhost/Mob_dev/mob_dev_sch.rdf#">  -  sto  npocTpaHCTBO  HMeH,  ot- 
Hocameeca  x  cxeMe  mobdevsch.rdf,  xoTopan  h  jibjijictcji  BbimeripuBe/icimoH  ex  c  mo  it.  B  .lannoM 
npuMepe  npe/iCTaBiicn  ncnocpe.iCTBCiino  cotobbih  tcjiccIioii  SiemensME45,  koto p si M  nnnncncn  oos- 
exTOM  xjiacca  Mobile  device  (Mooitbsiioc  ycTponcTBo).  Y  /raniioro  ooscKTa  ecTb  CBOHCTBa,  omieaH- 
Htie  b  eooTBeTCTByiomeH  cxeMe,  xax  CBOHCTBa  xnacca  Mobile  device  (Mooh.bsiioc  ycTponcTBo).  K 
npiiMepy,  hmcctch  cbohctbo  <md:Input_unit  >,  b  xauecTBe  3HaneHHH  xoToporo  BsicTynacT  oosckt 
xjiacca  Custom:  <md:Custom  rdf:ID="Mobile_phone_keypad"/>,  npeacTaBnaiomHH  co6oh  oosiHiiyio 
xnaBHaTypy  cotoboto  Tcnccfioiia.  H  Tax  .najiee,  no  aHanornn  c  paccMOTpeimsiM  cbohctbom,  omicBi- 
BaioTCJi  Bee  ocTajiBHBie  CBOHCTBa,  npc.iCTaB.BCimsie  b  cxeMe  mob_dev_sch.rdf. 
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3aKJiioHeHHe 

ripoBC,icn  KpaTKHH  aHanH3  coBpeMeHHtix  TexHonornii  xpancnHa  h  o6pa6oTKH  /taniiBix.  Ilpon3- 

BeAeHO  npoeKTupoBaHHe  h  pearnmuiia  npoTOTima  chctgmbi  npextocTaBJieHHJi  ycnyr  mo6hjibhbim 

ncwn.30BaTensM.  Pa3pa6oTaHO  R D F - n p e/iCTa Bnemie  /tainiBix  jsjm  npoTOTima  chctcmbi.  PeajiH30Bam>i 

MexaHH3Mbi  o6pa6oTKH  /taniiBix  h  peanioamiH  3anpocoB  k  /taniiBiM  b  RDF-cjtopMaTe.  ripcne/ien  aita- 

JIH3  B03M0)KH0CTeH  RDF  TexHOJiormi  npH  XpaHGHHH  H  o6pa6oTKH  pailllBIX. 

CnncoK  jiHTepaTypbi 

[1]  Resource  Description  Framework  (RDF)  Model  and  Syntax  Specification  W3C  Recommendation  22  Febru¬ 
ary  1999.  http://www.w3.org/TR/1999/REC-rdf-syntax-19990222/ 

[2]  RDF  Vocabulary  Description  Language  1.0:  RDF  Schema  W3C  Working  Draft  23  January  2003. 
http://www.w3.org/TR/rdf-schema/ 

[3]  RDF/XML  Syntax  Specification  (Revised).  W3C  Working  Draft  23  January  2003. 
http://www.w3.org/TR/rdf-syntax-grammar/ 

[4]  Jena  Tutorial  for  Release  1.4.0  HP  labs,  http://www.hpl.hp.com/  semweb/doc/  tutorial/  index.html 

[5]  Flanagan,  David.  Java  in  a  nutshell  :  deutsche  Ausgabe  fur  Java  1.4  /  David  Flanagan.  Dt.  Ubers.  von  Mat¬ 
thias  Kalle  Dalheimer.  -  4.  Aufl..  -  Beijing  ;  Koln  :  O'Reilly,  2003.  -  XVII,  1084  S.;  (dt.)  ISBN  3-89721- 
332-X  Original:  Java  in  a  nutshell  <dt.>. 

[6]  Flanagan,  David.  Java  Examples  in  a  Nutshell  :  der  Beispielband  zu  Java  in  a  Nutshell  /  David  Flanagan. 
Ubers.:  Dorothea  Reder.  -  2.  Aufl..-  Beijing  ;  Koln  :  O'Reilly,  2001.  -  XIV,  648  S.  :  III;  (dt.)  ISBN  3-89721- 
196-3  Original:  Java  examples  in  a  nutshell  <dt.> 

[7]  www.w3.org.  OcfnmiiajibHMH  cain  WWW  Consortium. 

[8]  Niki  Pissinou,  Kia  Makki,  Birgitta  Konig-Ries:  A  Middleware-Based  Architecture  to  Support  Mobile  Users 
in  Heterogeneous  Environments.  Proc.  of  RIDE  2000,  San  Diego,  USA,  February  2000 

[9]  Koenig-Ries  B.,  Popov  D.,  Muelle  J.,  Plechova  O.  "Multidimensional  Query  Result  Navigation  for  Mobile 
Users"  (186).  In:  Computer  Science  and  Information  Technologies  CSIT’2002.  University  of  Patras,  Rion, 
Patras,  Greece,  2002,  8  p.  http://www.lar.ee.upatras.gr/csit2002/.  Bepcna  Ha  CD-ROM.  (Proceedings  of  the 
4th  International  Workshop) 

[10]  N.I.  Yussupova,  B.  Konig-Ries,  D.V.  Popov,  I.A.  Vainerman  Data  Structures  for  a  System  to  Dynamically 
Provide  Mobile  Users  with  Information  in  Wireless  Networks  //  Proceedings  of  the  5th  International  Work¬ 
shop  on  Computer  Science  and  Information  Technologies  CSIT’2003.  Ufa,  Russia,  2003,  Vol.  1,  pp.  100- 
107. 

[11]  nonoB  /J..B.,  BaiiHepMaH  B.A.  npoTOTHn  chctcmw  npettocTaBJieHna  cepBHCOB  Mo6HJibHbiM  nojib30BaTejMM 
b  6ecnpoBOttHbix  ceT»x  //  npiiHanie  pemeHiifi  b  ycaoBiiax  HeonpetteJieHHOCTH:  Me5KBy30BCKHH  HayuHbifi 
c6opffliK.  -  y<j>a:  YrATY,  2003.  -C.  14-22. 


208 


OHTOJIOrHHECKHH  AHAJIH3  IIJIATE^KHblX  CHCTEM 
H  MOflEJIH  HX  nOBE^EHHM 


A.M.  Khctuiiob 

OAO  KB  «CoJiH^apHOCTb», 

443099,  CaMapa,  yn.  KyqObimeBa,  90 
plast@solid.ru 

Ten:  (8462)  70-44-49,  4>aKc:  (8462)  70-89-50 

Kjuoneebie  aioea:  ownojiozuHecKuu  cwanm,  njiamewzHm  cucmeMa,  cmpyxmypa  njiameotcHou  cucme- 
Mbi,  odnopodnbie  n  pa3HopodHbie  cucmeMbi,  mpaH3aKu,uoHHue  cucmeMbi. 

Abstract 

The  article  is  dedicated  to  analysis  of  payment  systems  as  being  entire  units.  Their  behavioral 
models  and  interaction  with  other  transaction  systems  are  reviewed.  Based  on  the  analysis  sugges¬ 
tions  in  regards  to  possible  ways  of  payments  systems  development  in  the  near  future  are  made. 


BBe/tetme 


B  nacTonmcc  Bpe\tfl  b  \tnpe  cymecTByioT  tbicahh  paannunux  ruiaTOKiibix  chctcm.  06  hx  kojih- 
necTBe  b  Pocchh  mo>kho  cy/iHTb  no  cnpaBOHHHKy  I  (B  P<D,  b  KOTopbiH  Ha  Hanano  2004  ro/ta  3aHeceHO 
okojio  200  pa3HHHHbix  chctgm.  OncvtcirraMH  maTOKiibix  chctgm  jibjuuotcm  cothh  mhjijihohob  jik>- 

/icii,  MHJIJIHOHBI  TCXIIH'ICCKHX  yCTpOHCTB  (6aHKOMaTbI,  TepMHH ajlbl) ,  /1CCHTKM  TbICSH  KpC/lHTIlblX  Op- 
raHH3aitHH  h  t./i. 

Ecjih  k n acc h (Ji h  i  i  h  p  o  b  aT  b  nnaTOKUbie  CHCTeMbi  no  t  e  p  p  h  t  o  p  h  an  b  n  o  \  t  y  oxBaTy,  to  hx  movkiio 
noApa3jtenHTb  Ha  MOK.iynapo.inbic  CHCTeMbi,  /leiicTByiomHe  Ha  TeppHTopnn  mhothx  rocypapcxB 
(VISA,  Master  Card,  JCB,  AmEx),  nanHonaiibnbic  CHCTeMbi,  /tciicTByioiiiMe  npeHviymecTBeimo  Ha 
TeppiiTopiiH  o/moro  rocynapcTBa  (3onoTaa  KopoHa,  KDhhoh  Kap/r,  STB-Kapa,  Pann^a,  Compas+  b 
Pocchh;  Geld-karte  b  r cpMaimn;  Proton  b  Benbrnn  h  t./i.),  noKanbiibic  chctcmbi,  nciicTByioiiiHC  Ha 
TeppHTopitH  pernoHa  (NCC,  CoJiMyiapnocTb,  /iciicTByioniHC  b  CaxtapcKoii  oGnacra). 


MnpoBbie  qeHTpbi:  3anaqHoe  a  BOCTOUHoe  noSepeacbe  CIHA,  JIoHnoH,  Tokho 
IfpoueccHHroBbie  qeHTpbi  npiiHqnnnajibHbix  nneHOB  nnaTOKHoir  CHCTeMbi 
npoqeccimroBbie  (in  house)  qeHTpbi  accoqmipoBaHHbix  HJieHOB 
nonKJiioHeHHbie  BHeniHiie  ycToiicTBa(6aHKOMaTbi,  TepMHHajibi) 


6) 


b) 


rjiaBHbiii  npoqecciiHroBbiii  qeHTp 
PerHOHanbHbie  npoqeccnHroBbie  qeHTpbi 

IIoflKJiioHeHHbie  BHemHiie  ycToiicTBa(6aHKOMaTbi,  TepMHHajibi) 
JIoKanbHbiH  npoqeccHHroBbiii  qeHTp 


O  O  •"•"O  noflKJHOHeHHbie  BHemHiie  ycToiicTBa(6aHKOMaTbi,  TepMHHajibi) 

PacyHOK  1  -  06o6iqeHHaa  CTpyKTypa  a)  rno6anbHoii,  6)  HaqiioHanbHofi,  b)  noKanbHoii  nnaTeacHbix  cucTeM. 
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Ha  pucymce  1  noKa3aHa  oooomeimaa  cTpyicrypa  chctcm  c  pa3JiHHHBiM  TeppiiTopHajiBHBiM  oxBa- 
tom.  Ecjih  Kjiacc h t|> huh po b it b  chctcmbi  no  KonnnecTBy  imhtciitob.  to  Ha.no  pa3JiHHaTB  o.iiiojmh- 
TeHTHtie  h  MHoroaMHTeHTHBie  chctcmbi;  no  npopeccHHroBBiM  pemeHiMM  3to  RS2,  Open  Way, 
Base24,  TPII  n  T.n. 

B  TO  )Ke  BpCMH.  IICCMOTpH  Ha  OOHJIHC  pa3JIHHHBIX  KJT  HC  C  H (j) H  K  H  H H H  H  B03MTOKH0CTCH,  Ha  npaKTH- 
necKnx  Koii(])epeni[H!-ix.  nocBimcniiBix  nan  no  it  TeviaTHKc  [1],  b bic  Kai bi  bhjioc b  MHeHne,  hto  ripo/mn- 
5KeHne  nuaTC/KiiBix  cucTeM  oc n o b bi b hot ci  b  donBiHeii  CTeneHH  Ha  cooopavKcimscx  ([uniancoBoro  h 
HH>KeHepHoro  xapaKTcpa  npn  ncnocTaTO'inoM  bhhm3hhh  k  nayniBiM  hccjt eno b  a  ii  h  h m  b  stoh  o6nac- 
th.  BcnencTBue  3Toro  coBOKynHBie  3aTpaTBi  Ha  Bnenpcimc  cucTeM  b  ns  a,  a  nopoii  h  donee  pa3,  npe- 
BBimajiH  Tpe6yeMBie.  Hto6bi  no  bobmovkiiocth  BocnonmiTB  stot  npoden,  npoBc.icM  oHTononiHecKHH 
aHanH3  [2]  nnaTOKiiBix  cucTeM  h  onpenenHM  nanpaBncime  hx  paaBHTini  Ha  6nn>KaHmyio  nepcneKTH- 
By. 


1  OHTOJIOTHHeCKHH  ana.im  iuiaTOKHbix  chctcm 

B  pa6oTe  [2]  npencTaBnena  MCToniKa  OHTonoraHecKoro  aHajiH3a  cho>khbix  chctcm,  b  cootbct- 
ctbhh  c  KOTopofi  p a c c m a Tp h b a e t c a  OHTOJiorHHecKHH  aHanH3  nepBoro  h  BToporo  THna.  P aCCMOTpHM 
OHTOnormo  nnaTOKHBix  cucTeM  Pocchh  Ha  «6bithhhom»  onucaTenBHOM  ypoBHe,  c  tohkh  ipcinui 
3B0JII0HHH  HX  CTpyKTypBI.  CorjiaCHO  [3]  CTpyKTypa  BBipa>KaCT  TO,  HTO  OCTaCTCH  yCTOHHHBBIM,  (otho- 
CHTenBHo)  HeH3MeHHBiM  npn  Bcex  npeo6pa30BaHH5ix  chctcmbi.  . .  CTpyKTypa  BBicTynaeT  HiiTcrpn- 
pyiomuM  (})aKTopoM  cucTeMBi  h  icTcpMuniipycT  ee  KanecTBo. 

HcTopini  nnaTC/Kiibix  chctcm  Pocchh  HacHHTBiBaeT  okojio  imna/maTH  ner  h  connanacT  c  nana- 
HOM  (JlOpMHpOBailHa  daHKOBCKOH  CHCTeMBI  CTpaHBI.  npHMepHO  B  0,1110  BpCMM  3aponHHHCB  pOCCHH- 
CKHe  nnaTe5KHBie  chctcmbi  UNION  CARD  (ABTo6aHK,  HHK0M6aHK),  STB  CARD  (CBC-ATPO),  3o- 
noTaa  KopoHa  (Chohpckhh  ToproBBin  6aHK),  Optimun  Card  (Optimum  bank),  CoepKap/i  (C6ep6aHK 
Pocchh).  Hohbhuocb  mho>kcctbo  (]) h p m ,  KOTopBie  nocTaBnann  nnaTOKHBie  pemeHini  Ha  pocciuicKHH 
Pbihok:  CKaHTeK,  Aco(])t,  Bim,  BGS.  JIk>6oh  6aHK,  npnoopcTi  cooTBeTCTByiomyio  TcxnonorHio,  Mor 
co3,iaTB  Ha  cBoeii  6a3e  nnaTOKHyio  cucTeMy.  HacTB  chctcm  b  nocncnyioiueM  npeKparana  cBoe  cy- 
mecTBOBaHne  BMecTe  c  3aKpBiTiieM  paoiCTiiBix  6aHK0B  (Optimum  card),  /(pyrae  npononacann  pa6o- 
TaTB.  Kax  npaBimo,  sto  6buih  chctcmbi,  HMeBinne  pa3BHTyio  MHoroypoBHeByio  CTpyKTypy. 

Ilocne  Toro  KaK  ochobhbic  nrpoKH  Ha  pBiHKe  nnaTOKHBix  chctcm  onpenennnHCB,  niLiMieiiimic 
coobitiui  noKa3anH,  hto  noKajiBHBie  nnaTOKHBie  chctcmbi  CTann  aKTHBHO  nponBJiaTB  HHTepec  k  hhtc- 
rpaniiH.  H  ecnH  ncnonB3yeMaa  CHCTeMaMH  TexHonoriM  no3Bonana  sto  cnenaTB,  to  ohh  oobchhiui- 
hhcb.  noKa3aTeJiBHBiii  npiiMep  -  nnaTOKHan  MOKoaiiKOBCKaa  chctcmbi  PAIIM/IA.  KOTopas  oobchh- 
HHJia  nnaTOKHBie  chctcmbi,  C03,ianiiBic  no  TexHonornii  (JiupMBi  CKaHTeK  (MocKBa).  TaK  6biji  pemeH 
Bonpoc  o  TeppuTopnajiBHOM  pacmupeHiin  chctcmbi,  nocKOJiBKy  pa3po3HeHHBie  tohkh  OTncniniBix 
ynacTHHKOB  CTann  ooiucnocTymiBiMH  nna  Bcex.  CiicTcvta  pa3pocnacB  no  o 6 m e p o c c h ii c k o ii .  OnHOH 
H3  ochobhbix  npodneM,  KOTopyio  npn  3tom  iicooxohhmo  6biho  pemiiTB,  6bina  ooccncHcniic  6e3onac- 
hocth  3JieMeHT0B  cucTeMBi.  Pine  pa3  nonHepKHeM,  hto  TaKoe  oobchhiiciihc  nocTiimyTo  toubko  b 
paMKax  onHOH  TexHonornn.  Oobchhiiciihi-i  b  paMKax  pa3HBix  nunoBBix  TexHononiH  noxa  He  H3BecT- 
HBI. 

Htoobi  cucTeMa  He  npiimna  b  3anymeHHoe  coctohiihc,  hto6bi  b  Heii  coxpairanacB,  rionncpvKH- 
BanacB  n  na>Ke  pa3BHBanacB  CTpyKTypa,  OHa  noiDKHa  6bitb  OTKpBiTa,  to  ecTB  oOMcniiBaTBca  c  BHem- 
Heii  cpenon  Maccoii  h  jnepnicii  [6]. 

PaooTaiomai  nnaTOKHan  cucTeMa  nocTommo  TpeoyeT  y b e.i h 'i h b a i o m e ro c a  noTOKa  TpainaKUHii. 
/Ioohtbcii  3Toro  mo>kho  nByMii  criocooaMH:  yBeJiHHHBaTB  TeppHTopnajiBHoe  npucyTCTBiie  chctcmbi  ii 
pacimipiiTB  cepBiic,  npenocTaBnaeMBiii  chctcmoh.  Ecuh  3Toro  He  nenaTB,  to  HHimnaTHBy  nepexBaraT 
KOHKypupyiomHe  chctcmbi,  c  hcibk)  3aMKHyTB  BecB  noTOK  TpainaKiinii  Ha  ccoi. 

napannenBHO  c  nnaTOKHBiMH  CHCTeMaMH  pa3BHBanHCB  chctcmbi  moShjibhoh  cbjiih.  OnHH  H3 
hhx  co3naBanHCB  KaK  pernoHajiBHBie  (CMAPTC),  npyrne  KaK  oomepocciiiicKnc  (VIcrac[)on,  MTC)  c 
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aBTOManiHecKHM  poyMimroM  Ha  Been  TcppuTopmi  cTpaHti.  U,enH,  KOToptie  npecneayioT  cotobbic 
onepaTopti,  TaK  ace  npeaenBHO  npocTBi,  KaK  h  y  omhtchtob  KapTO'iCK  -  npiiBneHB  MaKCHMajiBHoe 
KOUHHeCTBO  KJIHCHTOB  C  HOI  BIO  MaKCHManBHOTO  nOnyHCHIM  IipiIOBLBH.  HtO  B03M05KH0  HCpC3  paCHIH- 
peHne  cera  obcnyaciiBaHiin  h  KanecTBa  npeaocTaBnaeMBix  ycnyr. 

Cneaya  ooiucchctcmiibim  3 a ko n o m c p  11  o c t a m .  nnaTOKHBie  chctcmbi  h  chctcmbi  mo6hhbhoh  cbsi- 
3h  c  ucaaBiicro  BpeMeHH  cTanH  npojffijiaTb  ckjiohhoctb  k  oOBcnuncnnio.  Ho  ecnH  paHBiue  ODBC.IH- 
HeHne  Kacanocb  o/inopo/inBix  (c  tohkh  ipcniisi  npcaMCTiioii  obnacTii)  cucTeM,  to  TcncpB  BiaHMoncH- 
CTByiOT  paillOpOHUBIC  CHCTCMBI. 

OpiiaKO  rno6ajibHoro  oobchhiiciihsi  ceTH,  KaK  b  oiyaae  c  opnopoanBiMH  cucTeMaMH,  He  nponc- 
XO^HT.  n pC.inO-BO/KHM.  HTO  IUiaTOKHaa  CHCTeMa  A,  HMCIOIliafl  a  TO'ICK  o6cny)KHBaHHa,  OOBCHHIlIinaCB 
c  nnaTOKHOH  chctcmoh  B,  HMdomeH  b  tohck  obcnyaciiBaHiia,  KaK  3to  noKa3aHO  Ha  pucyHKe  2a.  B 
3tom  enynae  b  pacnopaaceHHH  kjihchtob  chctcmbi  A,  KaK  h  b  pacnopaaceHHH  kjihchtob  chctcmbi  B, 
HMeeTca  a+b  tohck  obcnyacHBaHiia.  Ecjih  CHCTeMa  mo6hjibhoh  cbjiih  K.  HMCiomaa  k  tohck  npneivia 
n.BaTOKCH.  aoroBopnnacB  c  nnaTOKHOH  CHCTeMOH  A  o  npneMe  nnaTOKen  b  a  nyHKTax  nnaTOKHOH 
CHCTCMBI,  TO  y  KJIHCHTOB  CHCTCMBI  B.  OOBCHHIICIIIIOH  C  CHCTeMOH  A,  TaKOH  B03M05KH0CTH  He  Oy/ICT. 

3to  cnaiaiio  npc/KHc  Bcero  c  tcm,  hto  cymecTByioinHe  c])HiiancoBBic  npoTOKonBi  ISO  8583,  NDC, 
Diebold912  He  no3BonaioT  b  nonHon  Mepe  ooccnciHTB  noaoonoc  oobchhiiciihc. 

IIpiiMep  c  cotobbimh  onepaTopaMH  aaneKO  He  cphiictbciiiibih.  Cxovkhm  o6pa30M  pajBHBaioTcsi 
chctcmbi  oonaaTC-iTBiioro  Me.iHHHiicKoro  CTpaxo  Banna,  rae  b  KanecTBe  jmhtciitob  BBicTynaioT  Tcppu- 
TopnajiBHBie  (})oh,tbi,  a  b  Ka'iecTBc  to'ick  o6cny>KHBaHH5i  TeppuTopnajiBHBie  MC.THHHIICKHC  OOBCHHIIC- 
HHH. 

rio.TBe.TCM  KpaTKiie  htoth: 

•  B  OZIHO  BpCMSI  Ha  O.TIIOH  TeppHTOpHH  MO/KCT  .TCHCTBOBaTB  MIIO/KCCTBO  IUiaTOKHBIX  CHCTCM,  Ha- 
npaBJieHHBix  Ha  npuBnoiciiHC  kuhchtob,  ko.bh'icctbo  kotopbix  orpaiin'ieiio. 

•  JJ,m  TOTO,  'ITOOBI  COXpaHHTB  CBOK)  >KH3 II CC nOCOO I IOCTB,  niiaTOKHBie  CHCTCMBI  /IOJT/KIIBI  nOCTOUH- 
HO  paCIHHpUTB  CBOK)  CTpyKTypy  B  npOCTpaHCTBe  (TeppHTOpnajIBHO)  H  BO  BpeMeHH  (kOJIH'ICCTBO  h 
Ka'iecTBO  oanoBpcMcnno  npeaocTaBJiaeMBix  ycnyr  b  Kaacaofl  tohkc). 

•  Hanooncc  ecTecTBeHHO  oOBcannaioacsi  chctcmbi,  coi.TainiBic  b  paMKax  opiioii  TexHonoriin. 

•  Chctcmbi,  npiiHaanoKaiHHe  pai.TH'iiiBiM  npe/iMCTiiBiM  obnacTaM,  TaioKe  oOBcannaioTcsi  mok.tv 
co6oh,  oopaaysi  paiiiopo.THBie  TpainaKUHomiBic  chctcmbi.  O/maKo  TaKoe  oobchhiiciihc  He  TpaH- 
3HTHBHO  h  He  pacnpocTpanacTca  uenHKOM  Ha  bhobb  coiaannyio  paaiiopo.inyio  cucTeMy. 

2  Mohoih  noBeaeHHH  miaTesKHbix  chctcm 

IIo  KOJIHHeCTBy  3JieMeHTOB,  B 3 a H M OC B 513 C H  MC/K/iy  HHMH,  HHTeipaTHBHBIM  CBOHCTBaM  nnaTOK- 
HBie  CHCTCMBI  MOVKIIO  OTHCCTH  K  CJI05KHBIM  COUHOTCX I IH  HCCKHM  CHCTCMaM. 

nOBC.TCHHC  OOJTBIIIHIICTBa  3JICMCHTOB  nnaTOKHOH  CHCTCMBI  HOCHT  CTOXaCTH'ICCKHH  XapaKTep.  B 
[4]  OTMOiaCTCfl.  HTO  IlCOnpCnCnCHIIOCTB  (JlOpMHpyCT  COHHOTeXHHHeCKyiO  CHCTeMy  KaK  HCJTOCTI IOCTB. 
C  tohkh  ipeiiini  MaKposKOHOMHKH  cToxacTHHecKoe  noBe.Teiiiie  c o c t a b n si i o 1 1 u ix  sjieMeHTOB  npeobpa- 
aycTca  b  iiOBC.ieinie  chctcmbi  KaK  penoro  [5].  PaccMaTpHBaeMBie  nance  mo/icjih  oTpaacaioT  nanooncc 
cymecTBeHHBie  [7]  shcmciitbi  iioBcneniia,  iicooxo.iiimbic  ana  ouciikh  rioBcnennsi  naaTOKiiBix  chctcm 
b  aii-3 Biie iii next . 

OnpeaeaiiM  (jiynKUHio.  ucaB  h  noBcaciiiic  naaTOKiioii  chctcmbi,  iicxoaa  H3  MCToaoaornn. 
npeacTaBaeiiiioii  b  [2]. 

®yHKHna  nnaTOKHOH  chctcmbi  -  ooecnoieime  (|miiaiicoBBix  noTpeoiiocTcii  h  B3aHMopacHeTOB 
MOKay  ynacTHHKaMH  (ancMCiiTaMii)  chctcmbi. 

U,enB  nnaTOKHOH  chctcmbi  -  nonyneHHe  MaKCHManiaioi'i  npiiOBinii.  Hcm  6onBiue  ynacTHHKOB 
B3aHMopacHeTOB,  tcm  6onBiue  npiiOBinB,  nonyaacMaa  chctcmoh. 

noBcacime  nnaTOKHOH  chctcmbi,  HanpaBneHHoe  Ha  aocTHVKCiiiie  ncnii,  xapaKTepH3yeTca  pac- 
HiHpeHHeM  ee  t e p p h to p  11  an b  1 10 ro  npucyTCTBiia,  BO-nepBBix,  h  paciimpeimeM  oDBCvta  h  HOMeHKnaTy- 
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pti  r  i  p  e  po  c  t  a  bp  a  c  m  b  i  x  ycnyr,  Bo-Biopbix.  3to  noBcpcime  o6ycnaBnHBaeTca  KaK  bhchihhm  bobpchct- 
BHeM  co  CTopoiiBi  ppyrnx  nnaTOKiibix  chctcm,  HMeiomHX  cxopiibic  penn  h  noBcpcime,  Tax  h  BHyT- 
peHHHM  B03PCHCTBHCM  CO  GTOpOHBI  MHOrOHHCneHHBIX  PCpVKaTCPCH  njiaCTHKOBBIX  KapT,  ncenaiomHX 

nonynaTt  6om>me  ycnyr  b  jiio6oe  Bpeivm  h  b  piooom  MecTe. 

B  3aMKHyTOH  CHCTeMe,  B  KOTOpOH  KOJIHHeCTBO  KJIHCHTOB  POCTHrPO  IiaCbllHCIlHJI  [8],  CCTCBbIC 
CBOHCTBa  npOHBJIHIOTCa  B  TOM,  HTO  POOaBPCIlHC  inoooro  BHemHerO  yCTpOHCTBa  BCPCT  K  OTTOKy  KJIH¬ 
CHTOB  OT  pC  H CT By K) III H X  TOHCK  OOCJTy’/KHBailHU.  IlpH  paBCHCTBe  POXOpOB  H  paCXOPOB  CHCTeMa  POCTH- 
raeT  CBoero  ycToii'iHBoro  (a  tohhcc  CKaaaTb  «3acTOHHoro»)  coctojihim,  h  panbiicnmcc  ee  TeppHTO- 
pHajiBHoe  pa3BHTHe  CTanoBHTca  skohomhhcckh  ncBbiropiibiM.  Op  no  H3  ycnOBHH  paBHOBecHoro  co- 

CTonHHH,  nonyneHHoro  Ha  ochobc  Mopenn  [9],  BBipancaeTca  (jjopMynon  bopl  =  \[abc  /  c ,  rpe  bop,  - 

onTHMajiBHoe  kouhhcctbo  6aHKOMaTOB  b  pan non  3aKpbiTon  chctcmc,  a  -  coBOKynnaa  komhccha, 
nonynacMaa  ot  Bcex  onepapHH  b  mcchu,  b  -  pcncTByiomcc  kouhhcctbo  6aHKOMaTOB,  c  -  coBOKyn- 
iibic  3aTpaTbi  Ha  3KcnnyaTannio  opnoro  6aHKOMaTa. 

IlpH  H3JIHHHH  BHdHHHX  BOBpCHCTBHM,  TaKHX  KaK  1 1 1 1  (| )  J7  H  H .  IipHXOP  Ha  pblllOK  HOBBIX  HipOKOB, 
ecTecTBeHHoe  VKcnaiiHC  nepcoHajia  npaTOKiion  chctcmbi  hmctb  oonbiiiyio  3apnnaTy  h  T.p.,  nnaTOK- 
Han  CHCTeMa  KaK  hcpoctiibih  sneMeHT  HaHHHaeT  HCKaTB  hobbic  nyon  nopyHcnna  ripnobiPH:  pacniH- 
pnTB  rcorpaifiHio  npHcyrcTBHH  chctcmbi  h  n p cpocTaBP a c m bi h  cepBHC. 

B  nepBOM  cnynae  nnaTencHaa  CHCTeMa  HaHHHaeT  poroBapHBaTBcn  c  ce6e  riopooiibiMH  06  o6bc- 
pHHeHHH  CeTH  o6cny>KHBaHHfl.  EcUH  3KOIIOMHHCCKHC  H  TeXHOJIOrHHeCKHe  yCnOBHfl  3TO  n03B0JMI0T, 

to  TaKoe  oobcphiiciihc  nponexopHT. 


PiicyHOK  2  -  a)  ropraoHTajibHoe  h  6)  BepTHKajiBHoe  o6i.epHHeHHe  njiaTe>KHbix  chctcm. 

Ha  pncyHKe  2a  noKa3aHO  BepTHKajiBHoe  oobcphiiciihc,  HanpHMep  oobcphiiciihc  SKBanepniiro- 
boh  cera  npaTC/Kiibix  chctcm  KDhhoh  Kapp  h  CTB  b  Pocchh.  Ha  TcppiiTopun  CaMapcKOH  oGnacra  - 
3to  oobcphiiciihc  cera  npaTCVKiioH  chctcm  NCC  h  cera  npoucccHiiroBoii  KOMnaHHH  PEKAPfl.  Ecuh 
oOBCpnnaioTca  Tpn  h  6onee  npaTC/Kiibix  chctcm,  nocTpoeHHBix  no  cphiioh  tcxiiopothh,  to,  KaK  npa- 
bhjio,  -  3to  BepTHKajiBHoe  oobcphiiciihc  (pHcyHOK  26  )  c  coapanncM  raaBHoro  npoueccHHroBoro 
pciiTpa.  HanpHMep  PoccuncKaa  ruiaTCVKiiaa  CHCTeMa  PAnil/lA. 


a)  6)  b) 

PiicyHOK  3  -  a)  pBe  pa3HopopHbie  chctcmbi,  6)  o6i>epHHeHHe  A+K  pByx  pa3HopopHbix  chctcm, 
b)  06'bepHHeHiie  K+A  pByx  pa3HopopHbix  chctcm. 
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PaciunpeHiie  rip  e/iocTa bji a c mo ro  cepBHca  npoMCXo/iHT  KaK  3a  chct  BHyTpeHHHX  B03M0)KH0CTeH 
CHCTeMBI,  TaK  H  3a  CHCT  oGbC/IHIICIlHa  C  /ipyrHMH  TpanraKUHOIlIlblMH  CHCTeMaMH,  HMetOIUHMH  ot- 
jiHHHtie  ot  nnaTeacHBix  ejiopMaTbi  TpainaKiu-m. 

Ha  pucyHKe  3a  noKaiaiibi  noKa3aHa  nnaTeacHaa  CHCTeMa  A  h,  npe^noiioacHM,  cncTeMa  mo6hjib- 
hbix  njiaTeacen  K.  Cneaya  cboch  hoik  h  BHyTpeHHeMy  cxpcM.ricnriio  paciimpi-iTb  npe/iocTaBnaeMbiii 
cepBHc,  CHCTeMa  A  BKJiionacT  b  ce6a  cncTeMy  K  ( pricy  iiok  36).  rio/iooiioc  mbi  iiaomo/iacM  noBceMe- 
ctho,  Kor^a  licpc3  oaiiKoviaTbi  b  pcvkhmc  on-line  onnaHHBaioTca  ycnyrn  cotobbix  onepaTopoB.  B03- 
mo>kho  npaMO  npoTHBonono5KHoe  oobc/i  mien  hc,  Kor.ua  CHCTCvta  cotoboh  CBa3H  BKJiioHaeT  b  ce6a 
n.xaTOKnyio  CHCTeMy  (pncynoK  3b).  npHMep  -  PoccnncKaa  CHCTeMa  mo6hjibhbix  nnaTCVKCH  SimMP. 

3  Mo^ejib  iione.xeimsi  pa3Hopo/jHbix  TpainaKinioiiiibix  chctcm 

YcToaBmeroca  onpeaeaeHHa  -  «TpainaKHHOiiiiaa  cHCTeMa»,  «TpainaKHHa»,  ooooiuaiomero  sth 
TepMHHBi  nan  pa3JiHHHBix  ripe/iMCTiibix  oTpacjieii,  -  He  cymecTBycT.  H^-^aKTO  b  crjicpe  nnareacHBix 
TeXHOJIOTHH  HO/I  TpaH3aKpHOHHBIMH  CHCTeMaMH  nOHHMaiOTCa  HepapXHHHBie  CHCTeMBI,  B  KOTOpBIX 
MOKypoBiicribic  huh  mokcmct CMiibic  b 3 a h m o/ic ii ct b h a  Morc/iy  3JieMeHTaMH  ocymecTBJiaioTca  npn 
noMomH  tohho  onucaHHBix  h  CTaii/iapTmroBainibix  npoTOKOJioB.  Jlio6oe  co6bithc,  CBa3aHHoe  c  nepe- 
/lancii  im(]iopMai|HH  b  TpaH3aKU,HOHHOH  CHCTeMe,  b  cootbctctbhh  c  HcnoJiB3yeMBiM  npoTOKOnoM, 
Ha3BiBaeTca  TpaH3aKijHeH. 

TepMHH  TpainaKima  ninpoico  HcnonB3yeTca  b  KJiHeHT-cepBepHOH  tcxhojiothh  npn  ynpaB.Tciinn 
CYE#  ORACLE,  MS  SQL  h  ;ipynix.  C  tohkh  3peHHa  cbohctb,  Tax  Ha3BiBaeMBix  ACH/1  (aTOMap- 
hoctb,  comacoBaHHOCTB,  H30naiiHa,  /joJiroBctnocTb),  3th  noHaraa  coiinapaioT.  O/niaKO  c  tohkh  3pe- 
Hiia  CTpyKTypBi  cjiopMaTa  TparoaKijHH,  MHoroypoBHeBoro  HcnonB30BaHHa  -  sth  noHaTHa  pa3HHHHBi. 
Mcxo/ia  H3  npe.TJrovKCimoro  onpc/icjreniia,  k  TpaH3aKU,HOHHBiMH  CHCTeMaM  OTHOcaTca  nnaTcvrcnbic 
CHCTeMBI,  CHCTeMBI  paCHCTHO-KaCCOBBIX  HCIITpOB,  CHCTeMBI  Mo6hJIBHOH  CBa3H.  K  HUM  MO/KIIO  OTHe- 
CTH  CHCTeMBI  06a3aTeHBH0T0  MC/lMIlHIICKOrO  CTpaXOBaHH a  H  T.,T. 

Oobc/ihiiciihc  /iByx  paniopo/uibix  chctcm  He  oona/iacT  cbohctbom  TpaH3HTHBHOCTH,  b  nepByio 
OHcpc/ib  no  npiiHHHaM  tcxhohothhcckoto  xapaKTepa,  a  eme  TOHHee,  H3-3a  OTcyTCTBiia  b  npoTOKOnax 
o6MeHa  cooTBeTCTByiomHX  riponc/iyp.  npocTOH  npHMep.  no  KapTe  Mevrc/iyiiapo/iiioii  ruraTorcnori 
CHCTeMBI  KJIHeHT  CMO'/KCT  o6cJiy5KHTBCa  B  JIK)6oH  TOHKe  3CMHOTO  IUapa,  nOJiyHHB  .TCIlbra,  TOBap  HUH 
ycnyry.  no  toh  ace  KapTe  kuhcht  ocymecTBHT  naareac  b  peacHMe  on-line  3a  mo6hjibhbih  TenecfiOH 
(onaaTHTB  3a  KBaprapy,  oGyneimc  h  t./i.)  ncpc3  6aHKOMaT  toto  6aHKa,  KOTopBin  SMHTHpoBaa  KapTy. 
O/uiaKO  oh  He  cmO/Kct  3toto  cnenaTB  a6conioTHO  bo  Bcex  6aHKOMaTax,  r,ne  noJiynaeT  HajiHHHBie.  flna 
peineHiia  stoh  3a,naHH  cneayeT  h3mchhtb  npoTOKOnBi  b  3  a  n  m  o/i  c  ri  ct  b  mr  b  chctcmc,  no3BonaiomHe 
nepc/iaBaTb  iicooxo/ihmoc  kojihhcctbo  Hii;uiBH/iyajrbiibix  napaMeTpoB  cy6BeKTa.  3to  aonraa,  cnoac- 
Haa,  KponoTJiHBaa  pa6oTa.  O/maKO,  ecJiH  stoto  He  cnenaTB,  nnaTeacHBie  chctcmbi  noTepaioT  nacTB 
CBoero  6n3Heca,  kjihchtob,  KOTopBie  neperi/ivT  b  pyicn  ripyrax  TpaH3aKiiHOHHBix  chctcm,  hto  b  hcko- 
Topoii  CTeneHH  cciniac  h  iipoiicxo/niT. 


CncTeMa  A+B  CncTeMa  K+L 

PlICyHOK  4  -  06T.eaHHeHHe  MHOroypOBHeBBIX  pa3HOpOaHBIX  TpaH3aKIIHOHHBIX  CHCTeM. 

Kaacymaaca  ohcbh/iiioh  H3o6paaceHHaa  Ha  pncyHKe  4  CTpyKTypa  chctcmbi  (A+B)+(K+L)  b  a6- 
cohiothom  DOJibiiiHiicTBc  cjiynaeB  Ha  npaKTHKe  HeocymecTBHMa.  3to  cBa3aHo  npcvK.Tc  Bcero  c  tcm, 
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hto  onepaiiHH  oObe/inneniisi  chctcm  He  o6na^aeT  TpaH3HTHBHOCTbio,  KOTopaa  onpe.ieaaeTca  (])op\ia- 
tom  TpaH3aicu,HH,  npiiH/iTbix  b  cucTeMax.  B  jiynmeM  cnynae  (])op\iaThi  o/innaKOBbi  /ina  o/inopo/mbix 
TpaH3aKI3HOHHBIX  CHCTeM,  H  aOcOJIIOTHO  pa3HBie  J1JISL  pailiopo.inhix  CHCTeM.  B MX 0/1  -  CTpyKTypHBIH 
(JlOpMaT  TpaH3aKH,HH  [10]. 

3aKJiioHeHHe 

B  HacToamee  BpeMa  b  n p o (]) ecc  HOHanbHofi  cpe/ic,  3aHHMaiomeHca  pa3BHTiieM  nnaTeacHtix  chc- 
TeM  H  Miirpaipiii  Ha  EMV  CTaH/iapT,  HeT  o/uioniaqnoro  MHeHiia  othochtcjibho  ynpaBaeHiia  MyjitTH- 
annjiHKauiioHHBiMH  bo3mo5khocthmh,  npe.iocTaBMaeMBiMH  sthm  CTaH/iapTOM.  0/qraKO,  no  KpaHHen 
Mepe,  ecTt  jxsa  /inaMeTpantHBix  MHeHiia.  CornacHO  nepBOMy  -  ynpaBJienne  MHoacecTBeHHtiMH  an- 
njiiiKauHaMH  Ha  6a3e  nnaTeacHtix  .hojdkhbi  ocymecTBaaTB  Kpc/n-mibic  opraiiHiami h  c  vhctom  iiMeio- 
meroca  KonoccantHoro  ontiTa.  CornacHO  BTopoMy  MHeHHio,  3Ty  (fiyiiKUHio  /iojdkhbi  B33TB  Ha  ce6a 
onepaTopbi  npHaoacemiH,  a  oaiiKOBCKoe  npimoaceHiie  OyqeT  o/inoii  H3  cocTaBaaiomiix.  TaKHMH  one- 
paTopaMH  npimoaceHiiH  Moran  6bi  CTaTb  opraHbi  rocy/iapcTBcnnoii  BJiacTH,  KOToptie  6y/iyr  BbmaBaTB 
3JieKTpoHHBie  ypocTOBepeima  jihhhocth,  njiaimpycvibic  b  paMKax  nporpaMMbi  «3neKTpoHHaa  Poc- 
cna».  To'iKa  3peHiia  aBTopa  no  pannoviy  Bonpocy  cneayiomaa.  Hcxo.ia  H3  OHTOnoniHecKoro  aHajin- 
3a  naaTeacHbix  CHCTeM,  naHooubmeii  aciiByiecTBio  ooaa/iaioT  naaTeacHbie  CHCTeMbi,  HMeiomne  TpaH- 
3HTHBHBie  OTHOiueHiia  c  /ipyrHMH  CHCTeMaMH.  To  ace  caMoe  vioacno  CKa3aTb  h  o  TpaH3aKU,HOHHi>ix 
cncTeMax  HHoro  po/ia.  rioBC/ieniie  TpaH3aKU,HOHHbix  chctcm  b  penoM,  h  naaTeacHbix  chctcm  b  nacT- 
hocth,  xapaKTepH3yeTca  CTpeMJieHiieM  k  oObe/inneimio  (paBHonpaBHOMy  huh  nornomaiomeMy).  B 
BbiHipbime  ocTaHyTca  Te  cncTeMBi,  KOToptie  cyMeiOT  co3AaTb  huh  Hcnonb30BaTB  HanOonee  npiicno- 
coOneHHbie  h  CTa i iqa pT h 3  h  po  b  a  n  n  i>i  c  npoTOKOJibi  MeaccucTeMHoro  ooviciia. 
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Abstract 

The  paper  concerns  a  conception  of  specialized  Internet-portal  which  provides  access  to  informa¬ 
tion  resources  relating  to  archaeology  and  ethnography.  An  ontology  which  serves  as  a  informa¬ 
tional  basis  for  portal  supports  integration  of  these  resources  in  common  information  space  and 
provides  access  to  them  through  Internet.  In  order  to  user  has  a  comprehensive  notion  about  prob¬ 
lem  domain  and  integrated  resources,  ontology  of  knowledge  portal  integrates  three  relatively  in¬ 
dependent  ontologies:  ontology  of  science,  ontology  of  scientific  knowledge  and  subject  domain 
ontology.  Ontology  of  science  describes  concepts  relating  to  organization  of  scientific  activity. 
Ontology  of  scientific  knowledge  contains  descriptions  of  various  divisions  of  science,  methods, 
objects  and  results  of  research.  Subject  domain  ontology  presents  concepts  of  given  branch  of  sci¬ 
ence,  i.e.  archaeology  and  ethnography.  A  portal  also  includes  subsystem  for  collection  of  infor¬ 
mation  about  relevant  Internet  resources.  This  information  is  accumulated  in  database  of  portal 
and  thus  information  space  of  portal  is  extended. 

BBepetme 

B  nacToamcc  Bpcviti  HatcoiuieH  6om.inoH  oot.cm  3HaHHH  n  iimjiopMaiiHOHHbix  pecypcoB  no  ry- 
MaHHTapHbiM  HayKaM.  OpnaKO  pocTyn  k  sthm  pecypcaM  Bcci.Ma  taTpypnen  Kate  H3-3a  nc/tocTaTO'inoH 
(J)opMajiH30BaHHOCTH  3toh  o6nacTH  3HaHHH,  TaK  h  H3-3a  HecHCTeMaTH3HpoBaHHOCTH  caMiix  pecypcoB, 
nx  cna6on  CTpyKTypnpoBaHHOCTH  n  pac n pepep c n n oct h  no  pa3HHHHbiM  ktHTepHeT-caihuM,  sneic- 
rpoimi.iM  6n6nnoTeKaM  n  apxnBaM. 

JJpsi  penicillin  tap  a 'in  CBcpcnnn  pecypcoB,  OTiiocnninxcn  k  op  no  it  oSnacm  3HaHHH  b  epnHoe  ap- 
pecHoe  npocTpaHCTBO,  oGecnenemra  bo3mo:hchocth  oTKpi.iToro  ypoonoro  pocTyna  k  hhm  n  i ioppcp>K- 
kh  nx  ucpoctiiocth  HaMH  npcpaO/Kcna  kof mei i hi ih  cnenn an H3 it po Ba i iii i.i x  II i ucpi icx-nopTaaoB  3Ha- 
hhh.  3tu  Konnennnn  rionoKena  b  ocHOBy  paapaDaTBinacMon  HaMH  t ex none run  cotpaiiHfl  n  conpo- 
BOiKpeHiM  nopTanoB  3HaHHH  no  jnooon  nayunon  TeMaTHKe. 


'PadoTa  Hi.inojiiiaercM  npn  ((niianconoFi  noppepiKKe  PTHO  (npocKi  N°  04-01-12045b),  POOH  (iipoeKi  N°  04-01-00884a)  n 
CO  PAH  (  Mc>K;[HC[uiii:iiiiiapiii,iii  HHTerpauiioHHbin  npocK  i  N°  149). 
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Hii(])op\ianHOimyio  ocHOBy  nopTanoB  man  nil  cocTaBnaioT  OHTonornn  [1],  co/iep>Kainne  napa/iy 
c  TpaflimnoHHBiM  oimcaimcM  npe/iMeinoii  o6nacTH  (110)  cooTHeceHHoe  c  hum  oniicannc  CTpyKTypti 
h  TunonoriiH  cooTBeTCTByiomux  xpannnnin  /lamibix  h  cctcbbix  pecypcoB  [2,  3].  KpoMe  Toro,  nc- 
noJiB30BaHne  b  KanecTBe  ochobbi  nopTana  3H3hhh  OHTonornn,  iiBnaiomeHCJi  ero  .neKnapaTHBHBiM 
KOMnoHeHTOM,  ncnacT  cucTeMy  mannii  nopTana  nenco  pacmnpaeMoii  h  HacTpaiiBaeMon  -  b  Hee  mo- 
ryT  HHTerpupoBaTBcn  KaK  hobbio  manna  (HanpiiMep,  o  hobbix  nanpaBJiennax  toh  huh  hhoh  ryMaHH- 
TapHOH  HayKH),  Tax  h  hobbio  cpe3Bi  nnijiopMannonnbix  pecypcoB. 

B  ^aHHon  pa6oTe  oocy/K/iaeTca  ocHOBaHHBin  Ha  ripe/ino>Kcnnoii  BBirne  Konnennini  no/ixo/i  k 
pa3pa6oTKe  c n c n h an n  3  n  p  o  b  a  n  n o ro  HHTepHeT-nopTana,  ooccnennBaioincro  co/iep>KaTca bii bi ii  /lociyn 
K  CHCTOMaTH3HpOBaHHBIM  3H3HH5IM  H  HH(J)OpMaU,HOHHBIM  peCypCaM  TyMaHHTapHBIX  HayK,  B  HaCTHO- 
cth,  k  TaKOMy  hx  no/ipa3/icny,  KaK  apxconorna  h  jTiiorpaejina. 

1  Ha3HaneHHe  n  ociiobiiuc  (|)yiiKmin  iiop  ia.ia  3iiaiinii 

riopTaa  3H3HHH  npcnciaBnacT  co6oh  c n c h h aa nan  po  b  a  n  n  y  i  o  nnijiopMannonnyio  cncTeMy, 
CHa6)KeHHyiO  3prOHOMHHHBIM  n0HB30BaTeHBCKHM  w c b -  h  n t c p (]) c ii c o m . 

C  tohkh  ipciinyi  rioabBOBaTcaa.  nopTan  aBnacTca  t  e  m  a  t  n  n  ec  k  n m  HHTepHeT-pecypcoM,  obecne- 
HHBaiomHM  BOiMoacnocTb  noncKa  h  npocMOTpa  imc])opMannn  b  paMKax  3a,aaimoii  npcaMCTiioii  06- 
nacTH  (apxeonorna  h  STHorpacjmfl). 

Kax  HH(J)opMau,HOHHBiH  pecypc  nopTan: 

•  ooccnc'iHBacT  /lociyn  k  HHi})opMauHH  no  pawnmibiM  acneKTaM  h  yiacTiiHKavi  naynioii  /ica- 
TeaBHOCTH,  TaKHM  KaK:  cocTannaioninc  naynioii  ancainruiniibi  (rio/ipaancnbi  /incnnnnniibi,  Me- 
toabi  h  TexHHKH  nccnc/ionanna.  ncnonB3yeMBie  TepMHHBi  h  noimna).  ncpconaann  nccnc/iOBa- 
Teaeii,  nnijiopManna  no  rpynnaM,  coooinccTBavb  oprannaannaM.  BKaio'icniibiM  b  nponccc  nc- 
cne^OBaHna; 

•  no3BoiraeT  HHTerpupoBaTB  onnaKnc  no  TeMaTHKe  pecypcBi,  npe/iCTaBJicniibie  b  Hhtophot; 

•  npcaocTanaacT  cpcacTBa  noncKa  nHTepecyiomeii  noai/ionaTcaa  nii(])opMannii  b  paMKax  Bcero 
nn(])op\ianHonnoro  npocipaHCTBa  nopTana; 

•  ooccnciHBacT  nnijiopMannonnyio  no/uiep>KKy  nonB30BaTeneii  pecypca  (HanpnMep,  aHOHcnpo- 
BaHne  pa3Horo  po/ia  co6bithh  h  Mcporipnai  nii); 

•  noancpvKHBacT  rnOKnii  nonB30BaTenBCKiin  niiTepcjieiic.  noiBonaioinnii  ymiTBiBaTB  npc/inoHTc- 
niia  nonb30B3Tcna  no  paooTC  c  pecypcoM  n  n  pcaocT  a  Bn  a  c  m  bi  m  n  cepBncaMH. 

2  ApxHTeKiypa  nopTana 

Ilpn  pa3pa6oTKe  apxnTOKTypBi  nopTana  ynnTBiBanncB  TaKne  TpcooBanna  co  ctopohbi  nonB30Ba- 
Teneii  nopTana,  KaK  ero  nonHOTa  c  n  pocj)  ecc  no  nan  b  n  o  ii  tohkh  apeniia.  narna/inocTb  n  npocTOTa  nc- 
nonb30Banna. 

PaccMOTpnM  ocHOBHBie  KOMnoHeHTBi  h  Mo/iynn  nopTana. 

Ecna  3HCIHUU  oOBe/innacT  Te3aypyc  n  OHTonornio  nopTana. 

BnympeHHM  6ci3a  dannux  npe;ma3HaHeHa  aim  xpaHemia  Bceii  noKanBHoii  nmJiopMapun,  b  na- 
cthocth,  onucaHun  pecypcoB. 

Modynb  iiHmezpaifiiu  cnyiKHT  nna  no/pcmoHeHiia  hobbix  HHcjiopMauHOHHBix  pecypcoB  (hctohhii- 
kob  namibix)  n  i io/yiep>KKn  ynnilinnnpoBannoro  nocTyna  k  hum.  Ilpn  nonKinoneniiii  t3khx  pecypcoB 
ycTanaBniiBacTca  eooTBeTCTBne  mok/iv  OHTonorneii  nopTana  n  cncTeMoii  TepMHHOB  pecypca. 

B  cocTaB  nopTana  TaioKe  bxo.tht  no/icncTCMa  naBncneniia  3HaHHH  n  namibix  H3  ceTH  llHTepHeT 
-  KOJuieKifuonep  oumonozunecKou  uHtpopjuaifuu  o  pecypcax.  Bxonamne  b  ee  cocTaB  cnen,nanBHBie 
HHijiopMapHOHHBie  areHTBi  ocymccTBnaioT  noncK  n  c6op  hcooxo/ihmoh  HHt})opMannn,  KOTopaa  iiana- 
nnnBacTca  bo  BHyTpeHHeii  6a3e  /lamibix  nopTana. 
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IIojib3oeamejibcKiiu  unmepipeuc  npepocTaBnneT  ypaneHHbin  pocTyn  k  BHyipeHHeH  6a3e  paHHbix 
h  6a3e  3HaHHH  nopTana,  a  TaioKe  k  im(})opMannoimbiM  pecypcaM,  n p o i-mpc  kc  h  po  Ba  i  m  bi m  b  npoucccc 
ero  (JiynKUHOimpoBaiiHH. 

JS, Tin  HacTpoiiKH  nopTana  Ha  KOHKpeTHoro  nom>30BaTena  huh  rpynny  nonb30BaTenen  b  ero  co- 
CTaB  BKJiioHeHa  iiHcjpopManuoHHan  Modenb  nojib3oeamejw.  B  nacTHOCTH,  Mopenb  nonb30BaTenn  co- 
,iep>KHT  TCMaTH'iecKHe  npcpno'iTcniia,  cnucoK  pononHHTenbHo  nopKmonaeMbix/oTKnioHaeMbix  pe- 
cypcoB,  cnoco6  BH3yanH3apHH  cTpamm. 

IJodcucmeMa  noucm  wujjopManuu  npepocTaBnneT  nonb30BaTenio  bosmtokhoctb  3apaHna  3a- 
npoca  He  tojibko  no  KJnoneBBiM  cnoBaM,  ho  h  b  TepMHHax  npcpMCTiion  o6nacTH. 

Ochobhbimh  3JieMeHTaMH  noncKOBoro  3anpoca,  japaimoro  b  TepMHHax  110,  HBnaiOTCa: 

•  flOHfltnUH,  aBJIHIOIilHCCa  3JieMeHTaMH  OHTOJIOTHH. 

•  OzpammeHUH,  KOTopbiM  ponacHbi  y  po  bii  e  t  b  o  p  a  t  b  iiailpeimbic  pamibic.  Orpaiin'ieima  MoryT 
OBiTB  japan  bi  b  bhpc  noHCKOBoro  ma6noHa  onpcpcncimoro  Bupa  h/huh  nornnecKHMii  Bbipaace- 
hhsmh  nap  iiia'icnioiMH  aTpn6yT0B  noHaTHH  110. 

C (J)opMyjinpoBaHHBiH  TaKHM  o6pa30M  3anpoc  npepcTaBnaeTca  Kax  c[)parMeHT  OHTonorHH  c  po- 
noPHHTePBHbiMH  orpanii'icniiaMH.  Otot  3anpoc  npco6pajycTca  b  ophh  huh  iiccKonbKO  3anpocoB  k 
BHyTpeHHen  6a3e  pamiBix  nopTana  h/hph  k  nopKmoneHHbiM  k  nopTany  BHeuiHHM  CTpyKTypupoBaH- 
HBIM  HCTOHHHKaM  pa  I  III  BIX  (CH/1). 

Jlpfi  ooecne'ieima  noncKa  b  CH/1,  bo  BHyTpeHHen  6a3e  pamiBix  b  ynn(f)HnnpoBaimoM  bhpc  xpa- 
HaTca  oimcaima  cxeM  pamiBix  BHeuiHiix  hctohhhkob.  CfijiiBiBaimc  cxeMbi  pamiBix  CH/1  c  ohtoho- 
rnen  nopTana  BbinonnacTca  3 k c ri c pTO m-  1 1  acTpo ii  1  h h ko m . 

IIohck  b  HecTpyKTypupoBaHHBix  HCTOHHHKax  pamiBix  ocHOBaH  Ha  i'icrionb30Baiiiiii  copepaca- 
Tcnbiibix  HHpeKCOB,  xpanainnxca  bo  BHyTpeHHen  6a3e  pamibix.  IfapeKC  ncTO'iiiHKa  pamibix  eipoHTca 
Ha  ocHOBe  OHTonorHH  ni-ioo  aBTOMaTiinecKH  (KonneKmioHepoM  OHTonorHnecKOH  niK])op\iaiiHH  o  pe- 
cypcax),  n h6o  Bpynnyio  (sKcncpTOM). 

3  Mopenb  iiii(|)opMamioiinoro  iianoniicnmi  nopTana 

Hii(])opManHoiiii\TO  ocHOBy  nopTana  cocTaBnaeT  OHTonorna,  BaacHbiM  KOMnoHeHTOM  KOTopon 
aBnaeTca  onucaHHe  itohathh,  ncnonb3ycMbix  b  apxeonornu  h  3Tiiorpa(])nn  xaK  oTpacnn  HayKH,  h 
cooTHeceHHoe  c  Hen  onucaHHe  cootbctctbyioihhx  ceTeBbix  pecypcoB. 

3.1  Ohtojiothh  nopTana 

/Jna  pocTaTO'ino  nonHoro  h  nenocTiioro  npepcTaBnefflia  nonb30BaTena  o  npo6neMHOH  oGnacra 
h  HHTerpupyeMbix  pecypcax,  OHTonorna  nopTana  3HaHHH  oObcpmoicT  cncpyiomnc  OTHOCHTenbHO 
He3aBHCHMbie  OHTonornn:  1)  OHTonornio  HayKH,  2)  OHTonornio  iiaymoro  jiiaima  h  3)  OHTonornio 
npepMeTHOH  oGnacra,  onucbiBaiomyEO  apxeonornio  11  STiiorpaiJiHio. 

OHTonorna  HayKH  ocHOBaHa  Ha  npepnoaceHHon  b  [4]  OHTonorHH,  cnyacamen  pna  omicaHHa 
HH(J»opMauHH  o  HayHHO-nccnepoBaTenbCKHX  npoeKTax,  h  aBnaeTca  ee  pa3BHTiieM.  OHa  BKmonaeT 
cnepyioiiiHC  Knaccbi  noHSTHH,  OTHOcamneca  k  opraHH3au,HH  iiayiiioii  pcaTcnbiiocTu: 

•  ynenbie.  K  3T0My  Knaccy  otiiochtch  nonama,  cBajaimbic  c  cy6beKTaMH  naymon  pcHTcnbiiocTu: 
uccnepoBaTenaMH,  coTpypHHKaMH  h  'inciiaMH  opraHH3au,HH,  n CTop h  ■  i  cc  k  h - 3  nan  h m bi m h  nepco- 
HaacaMH  h  ppyrHMH  niopbMH. 

•  0pzaHU3ai(uu .  IloHaTHa  3toto  Knacca  onucbiBaioT  paBni-i'iiibic  opraHH3au,HH,  iiaynibie  coo6me- 
CTBa  h  accoiinaiiHH,  hiicthtvtbi.  HccnepoBaTcnbCKHC  rpynnbi  h  ppyrne  oobcphiiciiioi. 

•  Codbimun.  K  coObiTiHiM  oTHoeaTca  TaKi-ie  iioihithji.  KaK  coGpaima,  ceMHHapbi,  KOHiJjepeHHHH, 
h ccn cpo BaTcn be k h c  nocjpKH  h  skcticphuhh. 

•  FlyCimmuuu.  Otot  Knacc  cny>KHT  pna  onucaima  paini-i'iiioro  popa  ny6nHKan,HH  h  MaTepnanoB, 
npepcTaBneHHbix  b  ric'iaTiioM  hph  sncKTpoiniOM  (])op\iaTax  (MOHorpaiJiHH,  CTaTbH,  otiictbi,  Tpy- 
pbi  Koiu})cpciiiiiiii.  ncpi-iopHHCCKHC  Hipaima.  (Jioto-  h  BHpeoMaTepnanbi  h  pp.). 
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•  ffenmejibHocmb.  B  3tot  KJiacc  Bxo/iaT  rioimnn.  omicbiBaiomHe  naynno-oprannsanHonnyio  huh 
HayHHO-HccneaoBaTentcKyio  aeaTeJibHOCTb  -  npocKTM.  nporpaMMbi  h  T.n. 

OHTOnoriM  naynioro  jiianna  co/iepncnj  MCTanoimna,  3a/;aioinne  CTpyKTypti  ana  omicaHHa 
paccMaipHBaeMOH  npe/iMCTiion  oGnacra.  K  TaKHM  MCTanoimnaM  OTHOcaTca:  pa3aen  HayKH,  mcto/p 
oobckt  h  pe3yni>TaT  uccneaoBaHHH. 

OHTOnorna  iipc.iMCTiioH  oGnacra  onncbiBacT  nayinyio  /incnnnnnny  b  penoM  KaK  pa3aeji  HayKH 
h  BKJiioHaeT  (JiopManbHoe  h  nc(])opMa_ribiioc  onucaHHe  noHSTHH  h  OTiiomennii  MOK/iy  hhmh.  Ohtojio- 
rna  omipaeTca  Ha  cnoBapi>-Te3aypyc  ecTCCTBCimo-aibiKOBbix  TepMHHOB,  onncbiBaiomnx  3iia>iHMyio 
neKCHKy  npc.TMCTiioH  oGnacra. 


PucyHOK  1  -  ynpomeHHaa  cxeMa  OHTOJiornH  nopTana. 

Ha  pucyHKe  1  npe.iCTaBJien  3CKH3  oomen  cxcmbi  oHTOnorHH  nopTana.  Oh  BKJHonaeT  OHTononiH 
HayKH  h  naynioro  inanna.  a  Taicace  cooTHeceHHyio  c  hhmh  OHTonorHio  apxeonorHH.  Ha  /lannon  yn- 
pomeHHOH  cxeMe  noKaaanbi  He  Bee  cbjiih,  cyinecTByioinne  MOK/iy  H3o6paaceHHbiMH  Ha  Hen  noim- 
TH3MH.  Tax,  He  yKasanbi  GBa3H,  OTBenaioinHe  3a  nn(])opMannonnoc  HanonHeHHe  pecypcoB  (miffiop- 
Mannonnbin  pecypc  “onncbiBacT”  co6biTne),  CBjnn  c  o6teKTaMH  Hccnc/ioBaiiHa  (“kto  oTKpbin”,  ”b 
KaKOH  BKcnc.iniinn  otkpbit”),  accoHnaTHBHbie  gbjbh.  He  noKa3aHa  Taicace  ncpapxna  paancnoB  HayKH 
h  naynibix  nanpaBJieniiii.  Ho  b  penoM  cxeMa  oipaacaeT  ocnoBiibic  nonaToa  h  cbjibh  MOK/iy  hhmh  h 
aBnaeTca  ochoboh  ana  nocTpoemia  nojinori  MoaenH. 

BaacHbiM  KOMnoHeHTOM  nn(])opMannonnoro  nanonncnna  nopTana  aBJiaeTca  onucaHHe  Hiit])op- 
MaunoHHbix  pecypcoB.  OnucaHHe  HHc[)opMau,HOHHoro  HHTepHeT-pecypca  BKmonaeT  cncnn(])HiiccKHc 


218 


aipn6yTi>i  h  cBjr-iH.  onpepeppiomHC  ero  B3aHMooTHomeHiM  c  sneMeHTaMH  ohtojiothh.  Ha6op  aipn- 
6yTOB  h  cbshch  ocHOBaH  Ha  CTan/iapTe  Dublin  Core  [5], 

B  HH(J)opMaunoHHOM  npocTpaHCTBe  nopTana  HHTerpupyioTca  cpc/iyiomne  thhbi  pecypcoB: 

•  HecTpyKTypupoBaHHtie  pecypcBi  -  TeKCTOBoe  npe/iCTaBiieime  /lamiBix; 

•  cJiaDocTpyKTypupoBaimBie  pecypcBi  -  HanpuMep,  xml-uoKyMeiiTBi; 

•  CTpyKTypupoBaHHtie  pecypcBi  -  Biienmiic  6a3Bi  paniiBix.  k  kotopbim  ecTB  npaBa  ziocTyna. 

3.2  ripenciaB.ieiiHe  snaimii  no  apxeojiornn  n  3iHOipa(|)nn 

OnucaHHe  n pep mct noil  oGnacra  nopTana  ocnoBBiBaeTca  Ha  chctgmhoh  Kjiac  ch (]) u  k  a  i  in  u  apxeo- 
norHHecKOH  HayKH,  npe/UTOKcnnoii  K).n.  Xojiiohikhhbim  h  E./J.  r pa>K/ian  1 1 u kob bi m  b  [6]  h  pa3BH- 
BacMoii  b  nacToamee  Bpevia. 

CucTCMiiaa  KJiaccHtJjHKaHHa  coctoht  H3  (JjparMGHTOB  onpepcncimou  ymiBepcajiBHOH  CTpyKTy- 
pBi.  CTanpapTiiBiii  KJiaccH(JjHKau,HOHHBiH  (})parMeHT  mo>kgt  6bitb  npepcTaBPcn  b  bh/ic  ccMaiiTH'ie- 
ckoh  KapTBi  (cm.  pucyHOK  2),  KOTopaa  cnyacHT  reoMeTpunecKOH  mopcpbk)  (JjparMciiTa.  Pacnonoace- 
HHe  3JieMeHTOB  (})parMeHTa  onpepenaeTca  no3HHHOHHOH  h  paHTOBOH  Koop/imiaTaMH.  cooTBeTCTByio- 
IIIHM  KpHTepHaM  nepBHHHOCTH-BTOpHHHOCTH,  aHTH3HTpOnHHHOCTH-3HTpOnHHHOCTH  H  OOIIUIOCTH- 
nacTHOCTH  noHaTHH.  KavKpoc  noHaTiie  movkct  paBaTB  Hanano  (})parMeHTy  6onee  hh3koto  apyca,  pna 
KOToporo  oho  cnyacHT  (Jjoiiobbim  noHaTHeM,  T.e.  paniiBiii  c[)parMeHT  oxBaTBiBaeT  nnoma/iKy  paimoro 
noHaTHa,  pacnonaraacB  nop  Hen.  TaKHM  o6pa30M,  reoMeTpunecKOH  mopcpbk)  kji ac c h (]) u k a n h o n n o ii 
CHCTeMBI  MO'/KCT  CJiyaCHTB  TpeXMepHOe  KPaCC H(J) H Ka HHO n HOC  npOCTpaHCTBO,  OCaMH  KOToporo  CPy>KaT 
no3HHHOHHaa,  paHTOBaa  h  apycHaa  KooppHHaTBi. 


06uiaa  apxeonorwt 

rioncoafl  apxconorMfl 

\ _ 

\  PeKOMCTpyKTMBwaa  apxeo/ioma 

_ \ _ 

VlcK/nciBOBeflMecxaa  apxeonorna 

Bemeawecxa'a' apxeonorwa''' 

-JexHQnorwHecian  apxeanorun 

^  V 

flo/ieeM 

_ T__ _ v_ 

Pe«OHCTpym*Ma* 
vocyrrT»»rj«»c.nM  cocao 
apxeomrwi 

naneeaa 

»cii,cocyv-*cr»iB 

apxeanarMn 

PewOHCTpyhMBHa* 

M!U  KT«MT-+cr)t^a 

apxeanofws  ^ 

nonefi^ 

rcaocDnnrvcMCOc^JO^ 

apxecnamn 

PCMOMCTpyKTMfiMiiJ* 

TCKMomrMiat>r.o3B 

pxeonorw* 

_ ^ _ 

^  ^  Apxeonoiwecxne  MeTOflbi  \  ^  ^  v 

rtOKeVJlbHafl 

apxeonorufi 

\p 

erwona/i>Haa 

anxeoncxwfl 

CTpaHOBe/iHecKafl 
_ aDxeonofHa _ 

KOHTMHeHTa^bl^p 
_ apxeonornH _ n 

MnpOB3R 
_ apxecmofvifl 

v 

06mas  no/ieeafl  apxeonornn 


\ 

\ 

\ 


\ 


npocTpawcTBeHHaa  apxeonorna 

CrpanirpacpMHecKaH  apxeonoraa 

O6b0KTHafl  noneBaa 
apxeonorwfl 

CwTyaunoHHafl  ncuieBan 
apxeonoma 

KomeKCTya/ibHaa  noneeaa 
apxeonomfl 

MeropuKH  none  bom  apxeonornn 


ApxeonorMHecxaa 

PaCKOflKM 

KaMepanbHan 

PafioparopHaw 

PeciaBpauMOHHaa 

pa3eeziKa 

apxeonoriw 

apxeojiofvifl 

apxeonorwfl 

PucyHOK  2  -  <PparMeHTM  chctcmhoh  KpaccH(})HKaiinn, 
npeppoaceHHOH  lO.IL  Xojhoihkhhbim  h  E./J.  r paacpaHHHKOBBiM 

BHyTpn  OTpcPBUoro  (J)parMciiTa  cymecTByioT  ropHioiiTaPBiiBic  h  BcpTHKaPBiiBie  cmbichobbic 
CBa3H,  pcparomne  KaayjBin  KPaccu  (j)  h  Ka  i  [ho  i  m  bi  ii  (JjparMeirr  chctcmoh  b  tom  CMBicne,  hto  sto  -  nc- 
pocTHoe  o6pa30BaHiie,  copep>Kamcc  un(])opManHio  He  tojibko  b  otpcpbiibix  spcvieiiTax.  ho  h  b  hx 
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yriopti/ioucimbix  coHCTaimax.  Ilpn  ormcaimn  noffirma  Ha  6onee  hh3kom  npyce  B03HHKai0T  MCVKapye- 
Htie  CB5I3H,  ycTanaBnnBaiomnc  OTiioiiicnnn  MORyty  BncMcmaMH  patiibix  (jjparMcnTOB. 

Cne/tyeT  3aMeTHTt,  hto  rio/ipooiian  ,TCTann3anna  pa’i/icnoB  HayKH  h  iioiijithh,  hmc  Ionian  MecTo 
b  paccMOTpeHHOH  Btime  KaaccH(])HKai[HH,  h  HajiHHHe  Oontmoro  KonHHecTBa  ranoB  CBtneii  mok/iv 
hhmh  3aTpy;iiHiioT  Hcnom>30BaHHe  /laiiiioii  kji  a  c  c  ru|)  it  k  a  i  [  it  it  b  nonHOM  odbcmc  /urn  iiaBitramtit  no 
HH(J)opMapHOHHOMy  npocTpaHCTBy  nopTana.  TaK,  HanpuMep,  ncKOTopaic  nonynnpHbie  TCMaTHHCCKite 
pa’i/tcnbi  apxeonorHH  jtBJiatoTcn  /locTaTciiio  cneHHajiH3npoBaHHbiMH  h  iio'jtomv  pacnononceHbi  b 
rayon n c  Ka a c c h (]) h k a n h o i m o ii  Hepapxnn,  h  bbixo/i  Ha  hhx  Tpe6yeT  ot  n on bbob arena  HanHHHa  oonb- 
hioh  n  p  o  <])  cc  c  it  o  it  an  b  1 1  o  i  i  iKyiroTOBKit.  IIoaTOMy,  ,nnn  ynpomcimn  naBuraunn  no  nopTany  nciionbBy- 
eTcn  Ba/taimaa  Tpa,am ihoi n ibivt  o6pa30M  oiiTonontn.  iiocTpocimaa  Ha  ocHOBe  non  no  it  chctcmiioh 
KaaccH(J)HKaiiHH  ap  x  c  on  o  r  it  u  c  c  k  o  it  HayKH. 

Ilpn  pa3pa6oTKe  3toh  oiiTonontii  6  unit  Bbi/tcnciibi  h  npe/iCTaBnciibi  cnc/tyioinitc  acneKTbi  KJiac- 
CHlJjHKaHHH: 

•  ocHOBHbie  iianpaBacmia  apxeonomm  h  STiiorpaiJiHii  -  Knacc  tt (|i it k a i  [  it  a  no  TeoperaHecKHM  pa3- 
aeaaM  iiaymoit  /ittciutriniiiibi  h  oObCKTavi  itccnc/tOBamtn; 

•  KnaccHtjtHKartHJt  no  BpeMeHHOMy  npH3HaKy; 

•  Ka  acc  n  (]i  it  k  a  i  [  it  a  no  rco  rpatj)  n  h  cc  ko \ty  npH3HaKy; 

•  apxeoaornaecKaa  MCTO/ionontn  nan  nayliiibic  i lo/ixo/tbi  b  apxeonorHH  -  KnacciiijuiKanitn  apxeo- 
nontit  no  npit\teiine\tbi\t  MCTonaM  itccncnoBaintn. 

3aKJiioHeHHe 

B  aoKnaAe  npe/inonccna  Komiennitn  nopTana  3HaHnn,  ooccncuitBaioiuero  rijxJieKTHBiibiii  n  co- 
acpvKaTcabiibiii  nocTyn  mnpoKOMy  Kpyry  nonbBOBaTcncit  k  mr (fi o p \f a u h o 1 1 1 1 bi \f  pecypcaM  no  apxeo- 
noran  n  STHorpatjtHH. 

Ba>KHbiM  aocToi'iiiCTBOM  SToro  nopTana  nBnncTcn  to,  hto  oh  o6ecneHHBaeT  aocTyn  He  ToabKO  k 
coScTBeHHBiM  nii(|iopMani'ioinibiM  pecypcaM,  ho  h  i lo/i/icpvKH Baer  rcjxjicKTHBiiyio  iiaBitranmo  no  pe- 
aeBaHTHBiM  pecypcaM  cent  HHTepHeT,  ri po it i  i/tc kc it po b a 1 1 1 1 bi m  b  ripoucccc  ero  (])yiiKnitoimpoBaintn. 

K  nacTonmcMy  BpeMeHH  pa3pa6oTaHa  apxHTeKTypa  nopTana,  OHTonornn  HayKH  h  HayHHoro 
3HaHJW.  3aBcpniacTca  pa3pa6oTKa  HanantHOH  Bepcnn  ohtojiothh  apxeonorHH  h  3Tiiorpa(|)nn  h  coot- 
BeTCTByiomero  cit  cnoBapn-TCBaypyca.  BnnncaHniHMH  BanauaMit  npoeKTa  nBnnioTcn: 

•  pa3pa6oTKa  web-HHTept|jeHCOB  rionbaoBaTenn  h  a/iMimitcTpaTopa  chctcmbi; 

•  pa3pa6oTKa  KonncKiiitonepa  omonorHHecKOH  nii(|)opMaiii'm; 

•  aBTOMaTHHecKoe  nii/iCKCitpoBainte  HHTepHeT-pecypcoB  no  apxeonorHH  h  tTiiorpatfinit. 
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Abstract 

The  paper  describes  an  approach  to  design  of  the  system,  which  is  intended  for  information  sup¬ 
port  of  a  course  of  treatment  of  sickness  concerned  with  microelement  and  vitamin  imbalance  of 
patient’s  organism.  This  system  help  to  physicians  to  perform  preliminary  diagnostics  of  the  im¬ 
balance,  to  pick  up  preparation  and  foodstuff,  to  institute  a  regimen  and  daily,  weekly  or  monthly 
ration  for  patient.  A  subject  domain  model  and  operation  scheme  of  the  system  is  elaborated  on 
the  base  of  ontological  analysis.  The  knowledge  representation  and  processing  facilities  such  as 
semantic  networks,  production  rules  and  relational  database  is  used  for  implementation  of  the  sys¬ 
tem. 

BBe^eHiie 

B  jTioooii  o6nacTH  hc.bobcicckoh  /icsttc-Bbiiocth,  r/tc  iiaKonnciiBi  Eonbinne  oEbcmbi  3HaHnn, 
oueHt  aKTyanbHOH  CTanoBitTcsi  aa/tana  ex p y kt y p  hs  a  h  h tt  h  c[)opMajiH3auHH  sthx  3HaHnn.  0/iiioh  H3 
Tatcnx  oEnacTen,  6e3ycnoBHo,  jtBJuteTCJt  Mc/iwuina  Boo6me  n,  b  uacTiiocTH,  /tnarnocTHKa  h  neneHtie 
3a6oneBaHHH,  CBsnaniiBix  c  HapymeHHeM  \t h k po 3 jt c m e ii t ii o ro  cocTaBa  opraHH3Ma  n  aBHTaMHH03aMH. 
Koiicmiio,  cymecTBytoT  MHoroTOMHbie  cnpaBOHHHKH,  b  KOToptix  oraicaHBi  pa3JiHHHbie  3a6oneBaHiw, 
CHHflpOMBI  H  HX  MHOrOHHCJieHHbie  CHMIITOMBI.  EcTB  CnpaBOHHbie  nOCOOHSI  O  BHTaMHHaX,  MHKpO-  H 
MaxpoaneMeHTax  n  hx  ponn  b  opraHH3Me  HenoBeica.  Ectb  ncpcunn  neKapcTBeHHbix  npenapaTOB  h 
OHO-BOrHUCCKH  aKTHBHBIX  TtOOaBOK  K  mtlllC  (EAflOB).  MmCIOTCSI  o6inHpHBie  CBC/tCIlHSI  O  KOMnOHeHTaX 
mnamm  h  cocTaBe  npo/iyKTOB.  O/tnaKO  hmcioiiihccsi  3 i i a i i h m  pa3po3HeHbi,  He  Bccrpa  xoporno  (|)op- 
MajiH30BaHt»i  h  CTpyKTypHpoBaHBi,  3auacTyio  Tpy/ino/iocTyniiBi  h  ncypooiiBi  aim  ncno:ib30BaHHfl. 
Eio3TOMy  ohciib  aKTy ajiBHOH  sib.bsictcsi  aapa'ia  cot/tannsi  aim  ncuaincro  Bpana  HHCTpyMeHTa,  KOToptra 
ii03B0.BH.ri  6bi  eMy  Bccrpa  hmctb  no/t  pyKoii  iicooxo/ihmbic  cnpaBOHHbie  .rtaniiBic,  noMoran  npoBO/uiTB 
XtnaraocTHKy,  no/iOnpaTB  iiaHooncc  3(})(|)eKTHBHbie  npenapaTBi  c  yneTOM  noEoHHbix  pchctbhh  h 
HMeromnxca  y  iiaitHCHTa  npoTHBonoica3aHHH.  Ohchb  Ba>KHO  Taicute  He  npocTO  n  p  c  ,b  o  ct  a  b  .b  si  t  b  nann- 
eHTy  cnucoK  npenapaTOB,  a  pcTa.BBiio  npopaooTaTB  h  pacnucaTB  cxeMy  hx  npneMa.  KpoMe  toto,  He- 
OOXO.BHMO  y/lC-BHTB  CaMOe  npHCTajIBHOe  BHHMaHHe  .IHCTC.  IIpaKTHKa  nOKa3BIBaeT,  '[TO  3Ta  TeMa 
Kpaiinc  pc/ik'o  laTparHBacTcsi  b  KaoimcTax  Bpanefl,  a  Beat  to,  hto  mbi  c/ihm,  no  mhchhio  mhothx  nc- 
c.b c/to b aT c.b c h ,  siBJisicTcsi  maBHOH  npiiHiiHoil  Haninx  nc/iyroB. 

Uc.BBio  nacTosimcH  paooTBi  sib.bsictcsi  coa/taiinc  chctcmbi  conpoBOVK/tcimsi  Kypca  .bchchiisi  3ne- 
MeHT030B,  KOTOpaSI  SIB.BSICTCSI  pa3BHTHeM  OmiCaHHOH  B  pa60Te  [1]  3KCn  epTHOH  CHCTeMBI 
M-KoppeKTop.  n op  3JieMeHT03aMH  noniiMacTcsi  rpynna  3a6oneBaHnn,  CBsnaimasi  c  HapymeHHeM  b 
opraHH3Me  'ic.BOBCKa  oanaitca  HyTpneHTOB  (vtak'po-  n  m h  k p o 3.B c \t c n t o b ,  BHTaMHHOB,  aMHHOKncnoT). 
B  paooTax  [1,2]  OTMC'iajiacB  oo.BBiiiasi  ponb  mhkpot.bcmciitob  (M3)  b  no/i/icpsKaniiH  a/topoBBSi.  Pac- 
c  \t  a  t  p  h  b  a  c  m  a  si  cncTeMa  paooTacT  Ha  ocHOBe  /lamiBix  pc  n  t  re  i  Kji.Boy  pec  hc  i  nn  o  ro  ana.BH3a  bojioc,  6ho- 
XHMnnecKoro  aHajiH3a  KpoBH,  a  TaioKC  yncra  nao.Bio/tacMBix  y  nanHcitTa  chmhtomob. 
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1  Ha3HaneHHe  h  bo3mo>khocth  chctcmm 

PaccMarpHeacMaji  ciiCTeMa  npcanasiia'iciia  pna  ORananna  iiomoiiih  acaamcMy  Bpa'iy  Ha  3Tane 
acaeima  nani-iema.  B  ncii  co6paHBi  h  CHCTeMaTH3iipoBaHBi  oomupiibic  siiaima  h  /laimbic  o  MHKpo- 
3JieMeHTax  h  BHTaMHHax,  o  neKapcTBeHHbix  cpepcTBax  h  upo/iyKTax  nmaHra,  HopMaTHBbi  noTpe6ne- 
him  3JTCMCHTOB  h  hx  copepvRaima  b  6nocy6cTpaTax  HcaoBCKa.  CucTCMa  ooaapacT  cacpyioiHuvm  bo3- 
MO)KHOCTaMH: 

•  Bbop  h  pep a kt h po b a n h c  pa n n bix  o  nanHCHTC. 

•  IIohck  h  Bbipaaa  cnpaBO'inoii  niK])op\ianH h  o  ponn  MmcposaeMemoB  b  opraHH3Me  'icaoBCRa, 
HopMax  hx  copepvRaima  h  iiOTpeoaeiiiia.  o  CBaaamibix  c  hhmh  BaooacBaimax. 

•  rioncK  h  Bbipaaa  cnpaBKH  o  HyipneHTHOM  HanonHeHHH,  KaK  OTpeaBHbix  npopyKTOB,  Tax  h  Ha6o- 
pa  npopyKTOB  huh  onpepcaeiiiibix  oaiop.  T.e,  CHCTeMa  mo>kgt  bbihhcjihtb,  ckojibko  h  Kaxi-ix 

MHKpOSHeMeHTOB,  BHTaMHHOB  BBI  CBeJIH,  CKa5KeM,  3a  OOCpOM.  CKOUBKO  npn  3TOM  BBI  nOJiyHHJIH 
KanopHH  h  xonecTepHHa,  KaKyio  porno  cocTaBHJiii  VRupbi,  6enKH  h  yracaopbi.  earn  bbi  bbcpctc 
cnucoK  h  kojihhcctbo  npopyKTOB,  H3  KOTopBix  6bip  npiiroTOBneH  Bam  oocp. 

•  IIohck  npo/iyKTOB  h  npenapaTOB  no  iapaimbiM  xapaKTepucTHKaM.  HanpuMep,  onpepenHTB  emi- 
cok  npopyKTOB,  copcpvKamux  onpcpcacimoe  kouhhcctbo  sbcmciitob  h  bht3mhhob  opuoii  rpyn- 
nBi,  He  co/iep’/Kamux  3jicmchtob  ppyron  rpynnBi  h  He  npeBBimaiomux  b  eoBOKynHOCTH  onpe/ie- 
neHHBiH  ypoBeHB  3iiepreTHiiccKoii  hciiiiocth. 

•  IlpepBapHTeiiBHaa  pnarnocTHRa  3JieMeHT030B  no  hmcioihhmch  y  rianHciiTa  cnMnTOMaM  c  ynerOM 
npoBOHupyiomux  (jiaRTopoB.  3Ta  bo3mo>khoctb  movrct  6bitb  HcnonB30BaHa  KaK  pna  “rpyooii” 
pnarHOCTHKH  npn  OTcyTCTBHH  B03M0/KI  iocth  npoBecm  anaai-13  Toro  huh  HHoro  6nocy6cTpaTa 
iiaiiHCiiTa,  TaK  h  pna  aymiefl  imTcpnpcTannn  pe3ynBTaTOB  aH3JiH30B.  KaK  H3BecTHO,  BBicoKoe 
KOJinnecTBO,  HanpuMep,  KaJiBHiia  b  Bonoeax  npn  onpepcaeiiiibix  ycnoBHax  MO)KeT  roBopHTB  o 
ero  KaTacTpo(])HliccKOH  HexBance  b  opraHH3Me.  IIosTOMy  pna  nocTaHOBKH  6onee  Tonnoro  pnar- 
H03a  IICOOXO/IHMO  V'lHTBIBaTB  BCK)  HMCKMIiyiOCa  O  naHHCIITC  HII(]lOpMaHHIO. 

•  nopoop  aim  KOHKpeTHoro  nam-ienTa  cnucKa  acRapcTBeimbix  npenapaTOB  h  6noaKTHBHBix  po6a- 
bok  c  y'lCTOM  CTeneHH  pHcoaaaiica  MHRpoaaeMciiTOB.  iiMcioiiiHxca  Me>Kpy  MHRpoaacMciiTaMii 
CHHepreTHnecKHX  h  a  i  i  Ta  ro  i  i  h  ct  i-i  a  e  c  r  h x  CBaaen.  naan'ina  y  nam-ienTa  nooomibix  3a6oacBaimn. 
npoTHBonoKa3aHHH . 

•  CocTaBJieHiie  cxeMBi  npHeMa  acRapcTB  Ha  Hepenio,  Ha  Mccan,  Ha  noaiiBiii  Kypc  acneima  c  yne- 
tom  co'iCTacMOCTH  orpcabiibix  npenapaTOB. 

•  IIop6op  papnoiia  (e>KepHeBHoro,  ncpcabiioro,  Mecannoro)  c  v'ictom  noKa33HHH  h  npoTHBonoKa- 

33HHH. 

•  OopMHpoBaHHe  OT'ieTa  pa  a  napneiiTa  h  BBipana  ero  Ha  nenaTB. 

TaKHM  o6pa30M,  no  BbinoanacMbiM  (JiyiiKiinaM  3Ta  CHCTeMa  aBaaeTca  cnpaBO'ino- 
HH(J)OpMaUHOHHO-3KCnepTHOH  CHCTeMOH. 

2  OHTOJIOTHHeCKHH  aiia.3113  H  CHHTC3.  HHCTpyMeHTajIbHbie  CpepCTBa 

npn  npoeKTupoBaHHH  coBpeMeHHBix  cncTeM  viopcab  npepMeTHOH  ooaacTH  coipaeTca  Ha  ocho- 
Be  oiiToaorn'iccKoro  aHajiH3a.  KaK  OTMenaaocB  b  pa6oTax  [3,  4],  movkiio  paccMaTpuBaTB  pBa  Tuna 
OHToaorHnecKoro  aHanH3a,  b  peayabTaTe  KOTopBix  coapaioTca  OHToaomu  npepMeTHBix  ooaacTcii  h 
MeTopo-opneHTHpoBaHHBie  oirroaorn n.  OHToaornn  nepBoro  Tuna  eopeppcaT  noiorma  ripepMeTiioii 
ooaacTH.  h  OTpaacaioT  cymecTByiomHe  Me5Kpy  hhmh  CTpyKTypHBie  h  cop ep>KaTca b 1 1 bi c  CBa  in.  Ohto- 
jiorHH  BToporo  Tuna  npepcTaBaaioT  HMCiomucea  b  cncTeMe  cpepcTBa  o6pa6oTKH  3H3hhh,  aorn'ic- 
CKoro  BBiBopa,  Bbinoancima  pacieTOB  h  T.p.  ^chctbuc  cpepcTB,  npepcTaBaeiiiibix  b  MeTopo- 
opneHTHpoBaHHBix  oiiToaornax  Hap  noiiaiHavm  npepMeTHOH  ooaacTH.  ecTB  npopccc  oiiToaorn'ic- 
CKoro  CHHTe3a. 
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CymecTByeT  mhoto  cpe/icTB  npencTaBneHiia  ohtohothh  h  peanH3au,HH  oHTonorHHecxoro  ciih- 
Te3a.  B  pa6oTax  [4,  5]  roBopiiTCJi  o  iipiiMeiieimii  oGtexTHO-opiieHTiipoBaHHoro  n 0,1x0,3a,  o  nocTpoe- 
Hiiii  ohtohothh  Ha  ocHOBe  Taoii-m  «o61)Ckt-cbohctbo»  (TOC)  11  pexoMcipiycTCJi  Hcnonb30BaTb  ana 
npe/iCTaBJieiiioi  ohtohothh  iico/iiiopomiBix  ceMaimi'iccKiix  ceTeii.  Ran  peanii3au,HH  paccMaipHBae- 
MOIl  CHCTCMBI  HaMIl  6  BUI  Bi>l6paH  TeXHOHOTHHeCXHH  KOMTUICKG  Semp-TAO,  KOTOpblH  HO,l,iep>KHBaCT 
o  6  b  e  kt  1 1  o  -  o  p  n  e  hi  n  po  b  a  1  m  bi  ii  CTHJIB  npencTaBncniiH  3HaHiiii  ii  npenocTaBnaei  pa3pa6oTHHxy  y,100- 
iibic  y 1 1 11  b cpc an b 1 1 bi c  cpeiCTBa  KoiiCTpyiipoBaima  ohtohothh  h  ocymecTBiieiiiui  Ha  hx  ocHOBe  chhto- 
3a:  ccMaiiTH'iccKiic  ceTH,  pciaiiHoiniBic  6a3Bi  /lamiBix,  npo,iyxnnoniiBic  chctcmbi. 

3  Ohtojiothh  HyTpneHTHoro  SanaHca 

Ochobhoh  la/ia'icn  Ha  nepBOM  STane  pa3pa6oTKH  hio6oh  chctombi  aBJiaeTca  C03,iainie  MO/iemi 
npeiMCTiioii  o6nacTH  n,  npoKic  Bcero,  ee  ohtohothh.  B  laimoii  pa6oTe  b  xanecTBe  npe.iMCTiioii 
o6nacTH  BBiopan  pa  men  mcihiihiibi.  xoTopBiii  3aiiH\iacTca  HiyneniieM  bhhjihhh  MiiKpoiiCMCiiTOB. 
BHT3MHHOB  Ha  Opr3HH3M  HCHOBCKa,  a  TaiOKe  BOnpOCaMH  HyTpHOJIOrHH  (HayKH  O  3,10p0B0M  nHTaHHn). 
Ha  pucyHKe  1  npe/iCTaBnen  ([iparMeiiT  ohtohothh  HyipneHTHoro  6ajiaHca. 

B  npenMeTHOH  o6nacTH  BBi/icncno  uiecTb  ochobhbix  iioimnii:  Hympuemn,  Eone3Hb,  Oamnop, 
I7oKa3amejib,  McmomiUK  n  naifueum.  Hohhthji  MoryT  aBnaTtca  6a30BbiMH  ana  npyrux  noHanrii. 
Tax,  HanpuMep,  McmomiUK  MonceT  6bitb  xax  TlpenapamoM,  Tax  n  IJpodyKmoM  mnaHira,  a  noKci3a- 
meab  noponcnaeT  Taxne  noHjmui  xax  CydbeKmuemm  n  OdbeKmuenuu  (noxasaTenn),  xoToptie,  b 
cbok)  onepe.iB.  TO>xe  MoryT  nopo>x,iaTb  xaxne-TO  noimiui.  CyObCKTHBiiBie  noxa3aTenn  -  sto  chm- 
iitombi,  KOTopbic  riamiciiT  MO>xeT  naomo/iaTB  y  ccoa.  OobCKinBiiBic  noxa3aTenn  hbhhiotch  peiyjiBTa- 
T3MH  aH3JIH30B  HUH  XaXHX-HH6o  OOCJIC/IOBailHH. 

Ha,i  noim  hhmh  npeiMCTiioii  o6nacTH  onpe/icnciiBi  oil romci iiim.  OTHomeHne,  onpe.icncimoc 
na,i  6a30BbiM  noimiieM,  aBnaeTca  onpe/icJicniiBiM  n  ana  Bcex  nopO/K/ieniiBix  hm  noHSTHH. 

npHBeneHHbiH  (JiparMcirr  hbhhctch  i.ipoM  ohtohothh  paccMaipiiBaeMOH  o6nacTH.  Ka/X,ioc  no- 
imuc  Mo>xeT  iiMCTB  cbok)  co6cTBeHHyio  oHToaorHK),  xoTopaa  6y,icT  oTo6pa>xaTb  cnmxHbie  cbjhii  h 
otiioiiiciihji.  cooTBeTCTBytomne  paiiiio \ty  noimiiio.  PaccMOTpuM  6onee  noipoono  noimiic  Eone3Hb. 
Oho  nopo>x,iacT  Tpn  xnacca:  JJexjmuum  HyipneHTOB,  H36bvnoK  iiyipuciiTOB  n  Tlpomie  6one3HH,  xo- 
Topbie,  He  aBJiaacb  npciMCTOM  /laimoro  Hccnc/iOBaiiHi.  /iojdxhbi,  tcm  He  MeHee,  roynaTbCfl  h  v'ihtbi- 
BaTbca.  Tax  xax  ohh  MoryT  obitb  xax  npii'iimoii,  Tax  h  cjic/ictbhcm  iiapyiiieiiib-i  m h k poan c m e  1  m  1  o ro 
6ajiaHca  b  opraHH3Me  iianneiiTa.  npii'imioii  EoJie3Heii  MoryT  obitb  pa3,iii'iiiBie  C Paxmopbi  -  06pci3 
3KU3HU  nauneHTa,  Pod  ezo  3ammuu  n  HanHHHe  Bpednux  npuebmex.  Eojie3mt  MoryT  hmctb  Te  huh 
iiiibic  I7oKa3amejiu .  npn  onpeieiciiiiBix  Eojiemnx  MoryT  obitb  110x33a  hbi  huh  npoiHBOiioKaiaiiBi  Te 
hjih  iiiibic  Hympueumbi.  H,  HaxoHeu,,  Bojiemu  HMeioT  nenocpe/icTBcimoc  oTHomeHne  x  naiyueumcM 
-  hx  HOCHTenaM. 

Ha  ocHOBe  pa3pa6oTaHHOH  ohtohothh  cipoHioi  mo,ic,ib  npe/iMCTiioii  oGnacra,  n  iio.ionpaioTca 
cpeiCTBa  h  cxeMbi  oirroioriHiccKoro  cHHTe3a.  T exiiO-iorii'iccKyio  ocHOBy  .laimoii  ohtohothh  co- 
CTaBJiaeT  ccMaiiTii'iecKaa  cctb.  Bee  noimiia  npeiMCTiioii  o6nacTH  -  sto  KiaccBi  ceMairm'iccKoii 
ceTH.  A,  co6cTBeHHo,  mo,ic-ib  npe.iMCTiioii  oGnacra  -  sto  coBoxynHocTb  o6i.exTOB  sthx  xjiaccoB  n 
3K3CMriJTHpOB  OTHOHieHHH  113,1  HHMH.  KoMnHeXC  Semp-TAO  IIO,l,iep>XHBaeT  OObCKTIIO- 
opueHTHpoBaHHyio  napa.inrMy  n p o rp a m m n po b a 1 1 n a .  KiaccBi  iioimnii  co,iep>KaT  b  ce6e  ooiBinyio 
iiacTB  cymecTByiomHx  \tc>x,iy  hhmh  cBiieii.  Hexorapbie  OTiiomeimi  ohtohothh  npe.icTaBnciiBi  ot- 
HCHBIIBIMH  OObCKTaMH  CCManTH'ICCKOH  CeTH  -  3 K3C M nH  1  pa M II  OTHOHieHHH  (EbllUb  Hd3HCmeHHbm  (Mc- 

moHHUK,  IJaifueHm),  HMemb(ITai(ueHm,  IJoKa3amejib),  HMemb(IJaifueHm,  Eone3Hb)).  HocTaTO'iiio 
6oni>moH  (JiparMeirr  ohtohothh  iipencTaBHieTci  b  bh.ic  Taonim.  HanpuMep,  Tax  3a/iacTcn  cbjibb  Me- 
>xny  OObCKTaMH  xnaccoB  McmomiUK  h  Hympuemn.  TaxHM  o6pa30M,  eo,icp>xaiiHC  M3  h  bht3mhhob  b 
Tex  hhh  hhbix  npoiyxTax  hhh  npenapaTax  3a,iacToi  cpcncTBavin  CTainapTiioii  pcniiinoinioii  6a3bi 
,iaini bix,  Hirrcrpanmo  c  xoTopoii  iioibohjict  ocyinccTBHiTB  TcxiionormiccKnii  xoMnnexc.  HeGonbiuoii 
(JiparMciiT  Taonii'iiioro  OTiiomciiib-i  npcicTaBncii  b  Taonnuc  1 . 
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Ta6jinqa  1  -  CoqepacaHHe  M3  b  nponyierax  nuTamifl. 


Ilpouccc  oHTonorHHecKoro  cHHTe3a  ocymecTBJiaeTCJi  cpc,icTBa\iH  chctcm  npo/iyxnnH,  peann- 
30BaHHLix  b  Semp-TAO.  rio/i  OHTOJioniHecKHM  CHiiTCiOM  3/iccb  noHHMaeTca  KaK  ripouccc  HHTerpa- 
hhh  3HaHHH,  nojiyncime  hobbix  inairnii  H3  hmcioihhxch,  Tax  h  nojiyneinie  H3  npe/iCTaBJieniiBix  b  mo- 
aenH  npc.iMCTiioH  o6nacTH  3HaHHH  h  cjjaKTOB  hobbix  (JjaxTOB. 

4  IIpHMep  pado  i  i.i  chctcmbi 

PaccMOTpHM  He6onBnioH  npHMep  ocymecTBneHiui  oHTonorHHecxoro  cHHTe3a. 

IlycTB  mbi  xothm  c6anaHCHpoBaTB  raiTaHHe  /uifl  nanHciiTa,  y  xoToporo  hmciotch  oripe/icneimBie 
npo6neMBi  co  3/iopoBBeM. 

CHanajia  b  CHCTOMy  bbo/ihtch  zianiiBic  o  nanHcirrc,  h  BbionpacTCJi  pe>KHM  pa6oTBi  chctcmbi.  Ilo- 
nyneHne  cmicxa  nyvxiiBix  iipo/iyKTOB  oy/ieT  ripoi-icxo/iHTB  no  cnc/iyiomeii  cxeMe  (cm.  pncyHox  1), 
KOTopaa  co/iepvxaTCJiBiio  chjibho  ynpomeHa  h  cny>XHT  jihhib  aim  qcMoncxpaiiHH  cpe/iCTB  ohtojioth- 
HCCKoro  cHHTe3a: 

•  Ecjih  b  ccMaiiTH'iccKOH  cera  oy/iyT  o6Hapy>xeHBi  (fiaxTBi  n  aim  qua  y  nanneiiTa  noxa3aTeneH  h 
(jiaKTopoB  onpezteneHHoro  3neMeHT03a  (/(ecjiHHHTa  huh  H36BiTxa  xaxoro-nnGo  MHHepana),  to 
(JjaKT  HajiHHHa  3a6oneBaHHH  oy/icT  Taioxe  3aHeceH  b  cctb. 

Hjvtemb  (naifuenm,  BpednanJlpuebmKa),  Hjiiemb  (IlaifueHm,  CuMnmoju), 

Ebimb jipumtHou  (BpednanjipuebmKa,  ffexpuifum), 

Hjwemb  (flecjniiptm,  CimnmoM) 

HMemb  (IJai{ueHm,  fletputfum) ; 

•  pjajrcc.  npn  HajiHHHH  ([jaKTa  /(ec|)niiHTa  onpe/icncimoro  MHHepana  H3  TaoniiUBi  oy/iyT  BBi6paHBi 
npOAyXTBI,  B  XOTOpBIX  OH  CO/ICpVXHTCfl. 

HMemb  (flaifuetmi,  /Jetpuipim),  Ebimb  ji0Ka3aHHbiM  (Munepcui,  ffecjntiptm) , 

CodepMcamb  (Hpodynm,  Mimepan)  => 

Ebimb _Ha3H.cmeHHbM  (npodyKm,  naifuenm); 

CocTaBJieHHe  cxeM  ripi-icvia  npenapaTOB,  /ineBiioro  ( nc/jeJiBHoro)  pani-iona  h  mchio  -  aa/iaMM 
AOCTaTOHHo  cno5XHBie,  TBop'iccKHc  h  Tpv;K)eMKnc.  Hx  o6cy>K/icnne  bbixo/iht  3a  paMXH  /laimoii  pa6o- 

TBI. 
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3aKJiioHeHHe 


B  cthtbc  paccMOTpeHa  la/iana  pa3pa6oTKH  chctcmh,  npe/uiaBiiaqennoH  ana  Jic'iamcro  npana  h 
opiieHTupoBaHHOH  Ha  nn(])opManHOimyio  ncyyicp'A'Ky  h  conpoBO/K/icnqe  Kypca  aeneffiia  3a6oneBa- 
hhh,  cnajaniiBix  c  HapymeHneM  MiiKposneMeHTHoro  h  BHTaMHHHoro  6ajiaHca  opraHH3Ma.  noKaiaiia 
Ba>KHOCTb  H  aKTyajIBHOCTB  3TOH  3a^aHH. 

Ha  ocHOBe  OHTOnorHHecKoro  aHajiH3a  C03/iaira  MoaeJib  npe/iMCTnoii  o6nacTH.  Bbi6paHbi  cpe/i- 
CTBa  peanH3au,HH  chctcmbi  h  noKa3aHa  hx  aaeKBaTHOCTb  nocTaBiicimoii  3aaane. 

BbinonHeHa  peanimipia  ncKOTopBix  KOMnoHeHTOB  OHTOnornn  h  MoaenH  npe/iMCTnoii  oSnacTH, 
onpo6oBaHbi  cxcmbi  oHTOnorHHecKoro  CHHTe3a,  pcaansyiomcro  cjjyHKHHOHajibHbie  bobmovkiiocth 

CHCTCMBI. 
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Abstract 

A  new  approach  is  suggested  for  the  solution  of  direct  and  inverse  problems  in  hydraulic  engi¬ 
neering  with  imperfect  data  under  presence  of  set  of  constraints  of  various  kinds.  This  approach  is 
based  on  artificial  intelligence  techniques. 

The  paper  summarizes  many  years'  results  on  adaptation  of  artificial  intelligence  technique  for 
engineering  problem  solution.  The  applications  of  such  techniques  as  the  subdefinite  computa¬ 
tional  models,  the  constraint  programming,  etc,  are  considered  in  the  paper.  Their  advantage  con¬ 
sists  in  the  following:  they  a)  allow  use  the  subdefinite  and  incomplete  data;  b)  allow  to  integrate 
the  heterogeneous  constraints  by  a  natural  way;  c)  allow  equally  simply  to  consider  both  direct 
and  inverse  problems;  d)  require  description  of  computational  model  only,  what  eliminates  the 
need  for  algorithm  design. 

The  using  of  aforesaid  Al-techniques  is  illustrated  by  examples  of  solution  the  design  problems  of 
pipeline  and  piping  network.  The  problem  of  piping  networks'  optimal  designing  is  among  them. 

These  problems  belong  to  category  of  graph-defined  problems.  The  classification  of  the  problems 
is  suggested,  which  considers  the  direct  well-conditioned  and  ill-conditioned  problems  and  in¬ 
verse  problems.  The  results  of  numerous  computational  experiments  are  discussed. 

BBefletme 

Vlnontc  tcxiihhcckhc  ta/ta'iit,  oco6eHHO  CBjnaniibie  c  ripupo/inoii  cp  e/to  it,  onepiipyiOT  He  c 
tohho  onpe/tciicimMMii  ncxo/tHbiMH  /taHHbiMH,  a  HeKOToptiM  HHTepBajioM  BeposrniMX  ina'icniiii. 
CTporo  roBoptt,  pcsyjibTaTbi  pacucTOB  Tatotce  ttBJiaioTCJt  ncKOTopbivtn  itHTepBanaMH.  Oobi'iiio  no/ib- 
BOBaTCJtB  npn  paciCTax  ncnonb3yeT  HeKOTopoe  cpe/tHee  Bira'ieniie  (iipe.tCTaBitTeati  H3  HiiTcpBajia)  h 
peayaBTaT  nonynaeT  TotKe  b  bh/ic  HeKOToporo  e/iiinii'inoro  iiia'icnii/i  (npe.tCTaBHTcaa  H3  HirrepBaaa 
pe3ynbTaTOB),  hto  iicstbiio  no/tpaiyvtcBacT  oiteHKy  norpeiHHOCTH  Ha  bbixo/ic,  KOTopatt  mo/kct  obitb 
cymecTBeHHoit. 

XapaKTepHoit  oeo6eHHOCTbio  TaKitx  ta/ta'i  hbjihctch  nami'iite  MHOttcecTBa  patnitHnoro  BH/ia  or- 
panii'icimii:  Tcxnononi'iccKiix.  'tKoaorii'iccKiix.  'tKonoMii'iecKitx  h  ,tp.  3to  oocTotiTC/TBCTBO  ina'iit- 
TeJiBHO  ocao/KiiacT  nponecc  pemeniui  ta/iamt,  noBbimaeT  CTenciiB  ee  cjitokhocth,  /tcnacT  anropiiTM 
pemeim/i  ncpcryjiHpnbiM.  /Ipyraji  npo6neMa  coctoht  b  tom,  tcaic  HHTerpupoBaTb  b  npouccc  pemeim/i 
ontiT  nonb30BaTena  h  ncnonb30BaTb  iiMeiomitecti  y  Hero  3HamiJi  HH/tHBH/tyanbHbix  oco6eHHocTeit 
3aqalnt,  /lonojiintTcnBiiBic  /taniiBie  h  T.n. 

B  nocnc/tircc  Bp  exist  Ha  npaKTHKC  CTann  HipaTb  Bee  6onee  tnaHiiTeiiBnyio  ponb  pauuiHnoro  bh- 
/ta  o6paTHbie  h  nnoxo  ooyenoBneimBic  ta/tann,  B03HHKatomne  npn  noncKe  onTHManbHoro  BapnaHTa, 
pemeHHH  ta/ta'i  onTHManbHoro  ynpaBnenmi.  H/ieirni(])HKai|iiii  cncTeMbi,  ta/tau  nporH03a  n  t./i.  06- 
parabie  h  nnoxo  ooyenoBneimBic  ta/ta'iit  HMeiOT  Ha  nopti.tOK  Gonbiuyio  cho/khoctb  BBi'nicneniiii  no 
cpaBHeHHto  c  npaMbiMH  iaqa'iaMit,  h  Tpe6ytoT  cnemtajibHOH  tcxhukh  naxo>K/ieniist  pemeHna.  He- 
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CMOTpa  Ha  MHoroHHCneHHbie  ycHjiHa  Hccne^OBaTeneH,  b  /laimoM  HanpaBJieHHH  nviecTca  eme  mhoto 
HepemeHHbix  npo6neM. 

Hcnonb30BaHHe  TexHonoriiH  HeaoonpeaeneHHbix  bbihhcjichhh  movkct  npeofloneTB  MHorne  H3 
BbimcoTMC'icimbix  Tpy/iiiocTeii.  JlencocTB  yneTa  pa'niiHiiBix  orpaiin'ieiiiiii,  .neKJiapaTHBHOCTB  bxo/i- 
Horo  aiBiKa,  oTcyTCTBue  pa3JiHHHH  Me>K/iy  «bxo/iiibimh»  h  «bbixo/hibimh»  napaMeTpaMH,  thGkoctb 
ynpaBnaeMoro  no  /laimi.iM  ripouccca  bbihhcjichiih  ^enaeT  hx  BectMa  ri p h bjic  KaTCJi b n bi m h  /pin  peme- 
him  Kax  npaMbix,  Tax  h  o6paTHbix  3a/ia>i  [1,2]. 

B  iiacToameii  pa6oTe  iipiiMeiieime  TexHonornu  iie/ioonpe/iciicimBix  bbihhcjichhh  [3]  npo/ie- 
MOHCTpupoBaHO  Ha  npHMepe  aa/ia'i  o  pacicTC  rpyoonpoBO/ia  h  TpyoonpoBO/iiioii  cem,  KOTopBie  ot- 
HocaTca  k  KaTeropnn  3a^an,  onpeaeneHHbix  Ha  rpac[)e. 


1.  MaTeMaTHnecKan  nocTaiioBKa  3a/iaHH 


1.1.  CTpyKTypa  rpyfioiipoBO.iHoii  chctcmm 

no^  TpyoonpoBo.inoH  chctcmoh  6v/icm  nomiMaTB  miiovkcctbo  coe/ii-meimBix  iickotopbim  o6pa- 
30M  TpyooripoBo.iOB;  b  Tonicax  coe/iniieima  Tpy6,  naiBiBacMBix  y3JiaMH,  MoryT  iiaxo/iHTBca  pa3HHH- 
iibic  ycTpoHCTBa  (KJianaHbi,  iracocBi,  perynaTopBi,  cJjHJibTpbi  h  /ipyraa  rH,ipoap\iaTypa).  CTpyKTypy 
chctombi  npi-maxo  H300pa>KaTB  b  BH.xc  HeKOToporo  opHCirmpoBaimoro  rpacjia  r.  y  KOToporo  Bepuin- 
hbi  cooTBeTCTByioT  y3JiaM  ceTH,  a  pe6pa  -  ipy6aM  [4].  IlpuMepaMH  Taxux  chctom  MoryT  cny)KHTB 
ceTH  tc n.xoc n ao>KC n ii a .  BO/iociiao>Keima.  chctcmbi  no/ia'in  TonjiHBa,  TexHonornnecKHe  jihhhh,  chc- 
tcmbi  MarncTpantHbix  Hec[)Te-  h  rasonpoBo.iOB,  h  T.n. 

IlyCTB  TpyOBi  CHCTCMBI  npOHyMOpOBaHBI  OT  1  ,10  S,  a  y3HBI  -  OT  1  AO  m.  HH5KHHH  HII/1CKC  /  COOT- 
BeTCTByeT  TpyoonpoBO/iy,  a  Bcpxiinii  hii/ickc  j  cooTBeTCTByeT  y3Jiy  chctcmbi.  By.pcM  o6o3HanaTB 
MHO>KecTBO  HOMepoB  Bcex  Tpy6,  npHMBiKaiomHX  k  y3ny  j,  nepe3  RJ;  a  ijj  oy/iCT  o6o3HanaTB  napa- 
MeTp  HiniH.TCiniiocTH:  ijj  =  -1 ,  earn  /-a  Tpy6a  bbixo/iht  H3  y3na  j;  h  r/j  =  -1 ,  earn  z-a  Tpyoa  bxo- 
AHT  b  y3en  j. 


1.2.  ypaBHCHiiH  ,(jisi  ipyfioiipoBO.ia 

Ochobhbim  ypaBHefflieM,  KOTopoe  onucBiBaeT  cbh3b  MOK/iy  pacxo/iOM  Q  b  Tpy6e  h  pa3HOCTBio 
3HepreTHnecKHX  noTCiiniiajioB  Ha  koiiiuix  Tpy6Bi  (b  KanecTBe  TaKOBoro  BBicTynaeT  Hanop  H)  6y/iCT 
H3BecTHoe  cooTHomeHne  y[a  pc  h  -  B  e  ii  c  6a  x a  [4,  5]: 

(1)  Hi(0)-Hi(L)  =  AiLi\Qi\Qi. 


3/iccb  11(0)  -  Hanop  b  Hanane  ipy6Bi;  H(L)  -  Hanop  b  kohup  Tpy6Bi;  L  -  /iin-ma  TpyOBi,  A  - 
yuenBHoe  conpoTHBJieHne,  KOTopoe  onpe/iejiacTca  no  ([lopMyne  (hii/ickc  i  b/iccb  h  .nanee  aim  npocTo- 
tbi  onymeH) 


(2) 


A 


8A 

gx2d5  ’ 


r^e  d  -  jiHaMeTp,  A  -  K03(}x})HHHeHT  rnzipaBiiHHecKoro  TpeHna: 
(3)  A  =  A(k/d,Re). 


3/iccb  k  -  mepoxoBaTocTB  cTeHOK  Tpy6Bi,  Re  =  4Q/ndv  -  hhcjio  Pciiiio/iB/ica,  r/ic  v  -  KHHeMa- 
THnecKaa  BaiKOCTB  >kh,tkocth  [5].  3aMeTHM,  hto  mepoxoBaTocTB  k  aBjiacTca  He  to'iiio  Ba.Tainioii,  a 
HHTepBajiBHOH  BenHHHHOH.  JJflu  onpe.TC-xciiiia  A  cymecTByeT  6onBiuoe  miio>kcctbo  ([lopMy.x  (cm.,  [5, 
6]).  B  Ka'iccTBC  iianoo-xcc  nony.xapiiBix  movkiio  npHBecTH  aBiiyio  (]iopMyny  AnBTiuyna  [5]: 


(4)  2  =  0.11 


k  68 

- 1 - 

d  Re 
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h  ncjiBiiyio  cjiopMyny  Kon6pyxa  -  YanTa  [6]: 


(5)  ~  =  -2  log 

■Ja 


k  2.51 
-  +  - 


3.7  d  Re  VI 

1.3.  f  pami MHi.ie  ycJiOBHH 


IlycTi.  O'  h  H 1  oDoairaHaioT  BexTopa,  cocTaBJieHHbie  cooTBeTCTBeHHo  H3  iiiaHciiHil  pacxopoB 
h  HanopoB  Ha  komiuix  Tpy6,  npuMbixaioinnx  k  y3ny  j: 

(6)  &  ={Qt),  &  ={h{\,  isRj, 

rpe  H/  =  Hj  (o) ,  ecnii  ipy6a  i  bbixopht  H3  y3na  /;  h  h{  =  Hi  (i; ) ,  ecnn  Tpy6a  i  bxopht  b  y3en  j. 

B  o6meM  bh/ic  ypaBncniin.  oimcbiBaiomnc  (j)ynxnHonnpoBaimc  y3H0B,  mtokho  onucaTb  cne- 
pyiomiiM  o6pa30M: 

(7)  Aj)=0, 


rpe  A'  -  BeKTop  codctbciiiibix  napaMeTpoB  y3na  (Taioxe  nei-nBCCTiiafl  BeniraHHa). 

HanpuMep,  ana  coc,iHncnii!-i  Tpy6  HMeeM: 

(8)  ///  -  hj  vie  R' .  \n!Q!  -q:  ■ 

i<=RJ 

rpe  /?  '  -  phbjtciihc  b  y3ne  j;  q!  -  yrenxa  (ot6op)  H3  y3Jia  j.  B  stom  cjiynae  bcktop  co6cTBeHHbix  na- 
paMGTpoB  A  =  (liJ ,qJ).  BacTHbiM  cnynaeM  (8)  ana  bhchwhx  BepniHH  (T.e.  xorpa  RJ  =  {/})  6ypeT  3a- 
paHne  Hanopa  h  '  huh  pacxopa  q J  b  y3ne. 

Ba>KHbiM  nacTHbiM  cnynaeM  rpaimniibix  ycnoBHH  HBnaeTca  CHTyauna,  xorpa  b  bhchhhx  Bepinn- 
Hax  Bapaiibi  Hanopbi  huh  pacxopw,  a  bo  BHyTpeHHHX  BepniHH  ax  sapaiibi  ycnoBiui  conpjDxefflia  b  bhpc 
6ajiaHC0Bbix  cooTHomeHiin  (8). 


2.  K.iaceii(|>iik'amiM  ia/ian 

Tax  xax  napaMeTpbi  rappaBJinnecxoro  pcvxn  via  (paoxopw  h  Hanopbi)  oGycnoBJieHbi  napaMeTpa- 
MH  TpyOOnpOBO/lIlOH  CHCTeMbI  (pnaMCTpbl,  HiepOXOBaTOCTb  II  T.P.),  eCTeCTBeHHO  CHHTaTb  napaMeTpbi 
TpyooripoBO.Tnoii  cucTeMbi  bxo.tiibimh  napaMeTpaMH  3apann,  a  napaMeTpbi  nippaBJinnecxoro  pcvxn- 
Ma  -  BBIXO/1IIBIMH. 

3apann,  an  %  xorapbix  no  lapamibiM  bxophbim  napaMeTpaM  iiapo  onpepennTb  Bbixopiibic  napa¬ 
MeTpbi  6ypyr  iraibiBaTBca  npiiMbiMH. 

Korpa  5xe,  Hao6opoT,  no  iapaniibiM  bbixopitbim  napaMeTpaM  irapo  onpepennTb  Bxopnbic,  Taxne 
3apann  oypcM  xnacc  nt])  h  i  i  upo  bbtb  xax  o6paTHbie  3apann. 

lip  am  as  3apana  6y/iCT  iia  iBiBaTBCH  xopouio  o6ycnoBneHHon,  ecnn  CHCTeMa  ypaBHeHiiii  (1)  -  (3), 
(7)  HMeeT  cpiincTBcnnoc  peiueHiie  npn  BbinonHeHini  ycnoBiis 

(9)  At  =  0  ana  Bcex  i=  1 ,  ... ,  S. 

B  npoTHBHOM  cnynae  3apany  Ha30BeM  nnoxo  o6ycnoBneHHon.  Xopomas  o6yenoBneHHOCTb  03- 
nan  a  ct  (JjaKTH'iccKH  Tpe6oBaHiie  cnaSon  1  iy bct b men b ii o ct h  3apann  x  bxophbim  napaMeTpaM. 

/JonycTHM,  TpeoycTCH  onpepennTb  riippaBniinecxiin  pesciiM  b  TpyooripoBopnoii  cucTeMbi,  xorpa 
y3Hbi  oimcBiBaioTca  rpanii'iiiBiMH  ycnoBiis  (8),  npn  3tom  b  r  nepBbix  BepniHHax  lapanbi  Hanopbi  hJ, 
rpe  j  =  1 , . . r;  a  bo  Bcex  ocTajibHbix  BepiHHHax  sapaiibi  oT6opbi  qJ,  rpc  j  =  r+1, . . m.  Cnepya  TepMH- 
hojiothh  [7],  Taxyio  3apany  oypcM  Ha3biBaTb  xaHOHiinecxon. 

Jljia  r  =  1  xaHOHiinecxaa  3apana  oypcT  Tiinii'niBiM  npiiMepoM  npHMOH  xoporno  o6ycnoBneHHOH 
3apalni.  npn  stom  ycnoBiie  (9)  pcnacT  cncTeMy  ypaBHeHiiii  (l)-(3),  (7)  miHeiiHOH,  a  Tpe6oBaHiie 
xopoiuen  o 6y c n o bh c i m o c t h  03iialiacT  ncBBipo/XpcimocTB  ee  viaip iiiibi.  Ilpn  r>  1  xaHOHiinecxaa  3a- 
pana  oypcT  nnoxo  ooycnoBncimoH.  t.x.  HMeeT  toubxo  BBipo/Xpcimoc  pemeHiie  npn  ycnoBHH  (9). 
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3.  OnTHMH3aiiH0HHbie  3aflaiH 

3.1.  3aaana  o  noafiope  HHaiweTpoB 

B  ciiynae  oai-moHiioro  TpyoonpoBO/ia  (5=7)  3a^ana  CBoaiJTca  k  OTBicKannio  yuenbHoro  conpo- 
THBneHiM  A  no  (1),  anaa  7/(0),  H(L),  h  Q.  /(anee  no  (jiopMyiiaM  (2)  -  (3)  naxo/iHTca  ncKOMoe  3Hane- 
Hne  d.  Ho  pemeHne  3aTpy.3nacTca  TeM,  hto  Ha  caMOM  aene  jnaHcniia  nnaMCTpoB  npuHHMaioT  ,3iJC- 
KpeTHtie  inaHenna  coraacHO  npoMBimacimoMy  copTaMeHTy:  d  eD  ,  r,3C  D  -  mho^koctbo  3HaneffliH 
^naMeTpoB,  D  =  { D{ ,  D2 , . . . ,  Dm } ,  npnneM  Dl  <D2  <...<  Dm  . 

Ha  npaKTHKe  oobihiio  nanncunoc  H3  pcmcniia  (1)  -  (3)  anaHcimc  d  OKpyraaioT  b  Oonbiuyio  cto- 
poHy  ,io  OaHacaiimero  noMCHKJiaTypnoro  inane  ima  H3  D.  Ho  noHyneimoe  TaKHM  o6pa30M  pemeHne, 
CTporo  roBopa,  yace  He  6y,aeT  y  ,30  b.3  e  t  bo  p  ar  b  paBeHCTBy  (1).  J\nn  KoppeKTHOCTH  nocTaHOBKH  3a^ann 
BMecTo  cooTHomeHiM  (1)  iicnojiBjycTca  3nepreTH'iccKoc  HepaBeHCTBo,  orpannHUBaiomcc  nponycK- 
Hyio  cnoco6HocTB  TpyoonpoBo/ia  cHH3y: 

(10)  (Hi(0)-Hi(Li))-Qi>AiLi\Qi\3 

B  cnynae  cncTeMbi  ipy6  aim  pcmcniia  3a,3aHH  yace  irc/iocTaTO'ino  hhcto  tm  ,3  p  a  b  .3  m  h  e  c  k  h x  coot- 
HomeHun  (1)  -  (10).  Jinn  iaxtBiKaima  3a^ann  npuMcnacTca  TpeooBanne  MUHHManbHOH  ctohmocth  (b 
TOM  HUH  HHOM  CMBICJie)  Tpy6onpOBOHHOH  CHCTeMBI,  HanpHMep: 

(11)  L5,(<7,K-->min 

i 

r,3C  Si=Sj(d)  -  CTOHMOCTi.  oanoro  noroHHoro  MeTpa  /-oh  TpyOBi.  B  nacTHOCTH,  (11)  npcBpamacTca  b 
TpeOoBaHne  MHHHMajiBHon  MaTepnanoeMKocTH  npn  S/dJ  =  7r8i(8i+dj),  r/je  St  -  TommiHa  ctchok  ipy- 
6bi. 

la/jana  cjjopMyinipyeTca  Tax:  nalnn  hhckpctiibic  iiiaHcniia  d  H3  MHoaceGTBa  D,  y,aoB.3CTBopaio- 
mne  ypaBHeHiMM  (2)  -  (3),  (7)  h  HepaBeHCTBy  (10),  ana  KOToptix  (JiymcmioHaji  (11)  aocTiiraeT  mh- 

HHMyMa,  T.e.  3a,3a Ha  CBO,3HTCa  K  OnTHMH3aU,HOHHOH  3a,3alIC. 

3.2.  Oiipe.ie.ieHHe  uiepoxoBaTOCTH  k  (ia,jaiia  n,3eni  nc|)HKann h,  hjih  Ka.niGpoBKii) 

JAjm  ohhhohhoto  TpyoonpoBo/ia  (5  =  7),  aiiMorn'ino  npeaBi/iymcMy  cnynaio,  inaa  A,  nerao  on- 
pe,3C3HTB  k,  pernaa  coBMecrao  (2)  11  (3).  B  caynae  cncTeMbi  ipy6  ,3.3a  jaMBiKaima  3a,3alm  npiiMeHaeT- 
ca  TpeOoBaHHe  MHHHMajibHoro  OTKaoneima  naoHio/iacMBix  bchu'iihi  ot  pacieTiiBix: 

(!2)  -Qi{kif  +  1  yp![l<!  -H{{k$  — >  min 

i  j  icRJ 

r,3C  Bcan'iiniBi  c  'iepToii  cBepxy  -  paciCTHBic  iiiaHcniia  npn  3a,3aimoii  uiepoxoBaTOCTH,  a  6e3  'iepTBi  - 
iraojno/iacMBic  iiiaHcniia.  a  h  ft  -  bccobbic  K03(}x})Hiuien3BR 

TpeoycTca  1 1  a h 3 it  iiohovkhtchbhbic  k,  y ,30 b.3 ct b o p a  1  o  1  h h e  cooTHomeHnaM  (1)  -  (3),  (7),  (12). 

4.  MeTO^HKa  pacneTa 

no^xofl  6a3npyeTca  Ha  npeacTaB.BcniiH  pemacMoil  33,3a iih  b  bhhc  ncKOTopoii  ccManmHCCKoil 
ceTH  [2],  npn  otom  othchbhbim  cymHocTaM  (TpyoonpoBo/iaM  h  yiaaM  cncTeMbi)  6yayr  cooTBeTCTBo- 
B3TB  OOa.CKTBI  T3K0H  CeTH,  a  CBa3H  MC>K,3y  OOT.CKTaMH  6y,3VT  OnHCbIBaTb  33BHCHMOCTaM  MC>K,3y  3TH- 
MH  CyilUIOCTaMH  B  COOTBeTCTBHH  C  (6).  C OOTHOHieHHa  (1)  -  (3)  Oy/iyT  C.3y>K31TB  BHyTpeHHeH  BBI'IHC- 
.3HTC.3BIIOH  MO,3C-3BK.)  OOT.CKTa  Tlffla  «Tpy6a»,  a  COOTHOHieHHa  (7)  -  BHyTpeHHeH  BBHIHC.3HTC.3BIIOH 

MOAejibio  oOteKTa  Tuna  «y3ea».  JleBtie  nacra  (11)  hhh  (12)  6ynyT  npeacTaBjiaTt  co6oh  raoOajibHyio 
BBiliHC.3HTC.3Biiyio  MO,3C.3b  (b  c.ay'iac  oopaTiiBix  33,3a'i,  cm.  n.3).  Ha  HanajibHOH  CTa.THH  'iacTB  napa- 
MeTpoB  (hcxo.tiibic  ,3aniiBic  3a,3alm)  33,3a iotc a  tohhbimh  3nalicima\iH  (hjih  yTO'nicniiBiMH  HHTepBa- 
aa mh),  a  oct3L3biibic  napaMeTpbi  (ncKOMbie  BeaHHHHBi)  aBaaioTca  1 1  c,30on p c,3C.3c  1  m bi m h  Bcan'innaMH, 
KOToptie  ri 0,33 c>KaT  yTO'incimio  b  ripoucccc  aKTHBamin  ceMaHTunecKOH  ceTH  [2], 
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AkTHBam-ifl  ccMaiiTH'iccKOH  cera  npoHCXo.iHT  no  noTOKOBOMy  rip irimm iv :  yTO'incimc  iria'icniiH 
napaMeipoB  oaiinx  y3H0B  npoayunpycT  n3MeHeHire  napaMeTpoB  apyrnx,  CBrnamiBix  c  hhmh  y3H0B,  h 
t./p,  BnnoTB  po  nonHoro  ycrioKocnna  ceTH.  rioay'icnnBic  yTcnieniiBic  iiia'icnna  (Boo6me  roBopn, 
HHTepBanbHtie)  Tex  napaMeTpoB,  KOToptie  othochtch  k  hckombim  Bcan'innaM,  h  cctb  «pemeHne» 
3a£aHH  (b  KJiaccHHecKOM  CMbicne). 

Ecan  rioiiy'icimBic  yroinicimi>ic  HHTepBaabi  hckombix  BeaiiHHH  y/roBaeTBopmoT  TpeooBani-iHM 
nonb30BaTeira,  to  aa/iana  ciMTacTca  «pemeHHOH».  Ecuh  >rce  ncKOTopbie  HHTepBanbi  chhihkom  Beamor, 
to  3to  no,TCKa3BiBacT  noab30BaTeaio,  r/re  h  Kaicas  aonoaiiHTcaiaiaH  im(])op\iaiiHfl  TpeoycTCH  ana 
npo,Toa>kcnna  nponecca  yTO'ineima  iic/ioonpeacacimBix  napaMeTpoB  (pemeHun  rapa'nr). 

EEpuMeHeHHe  TexHoaorrai  1 1 c,too n  p  eaca  c  i  m  bi  x  BBiHHcaeimii  k  penieHHio  ripaviBix  Ba/raa 
(cm.  n.  2)  onucaHO  h  n  p  o  h  aa  i  oc  Tp  h  po  b  a  i  i  o  npuMepaMH  b  BBimeynovianyTBix  pa6oTax  [1,  2],  3aMe- 
thm,  hto  b  paMKax  napa^HTMti  1 1 c/roo n pepcac i m bi x  BBi'nrcacimii  HeT  pa3HHHbi  \ie>k,ay  nenoaB30Ba- 
HHeM  (])op\iya  (4)  h  (5),  b  to  b  pc  via  rcarc  aim  TpaaniiHoniiBix  BBi'n-icaeimii  iichbiioctb  (])opviyaBi  (5) 
cayacHT  npenaT ctbhcm  ee  npuMcneima. 

5.  npiuviepbi  pacneTOB  TpySonpoBO/jHMX  chctcm 

PaccMOTpuM  npriMep  HanopHoir  opocHTcaBiioir  chctcmbi,  opueHTupoBaHHbiH  rpac|)  KOTopoir 
H3o6pa>KeH  Ha  pucyHKe  1 . 


PncyHOK  1  -  Tpaip  HanopHofi  opocHTeabHoft  ceTH. 

3/iccb  HOMepa  b  rcpy>KKax  -  HOMepa  yaaoB,  a 
HOMepa  B03ac  /ryr  -  HOMepa  Tpy6.  B  y3ac  0  pac- 


PircyHOK  2  -  CxeMa  cera  BoaoCHaSaceHiM 


noao>kcna  nacocnaa  CTanima.  Bee  apyrnc  y3aw 
npcacTaBaaioT  co6oir  coc/ihiiciihh  apy6,  oiihcbi- 
BaeMbie  ypaBnennsivm  (8).  Pae'iCT  napaMeTpoB 
noTOKOB  b  cncTeMe  npn  3a,aannovi  roaoBiiovi 
Hanope  h  0  h  OT6opax  q'  b  iickOTopiax  y3aax  hb- 
aacTca  xoporno  ooycaoBaeimoii  Ba/ia'ieir. 

OopaTiiaa  aa/iana  no  riopoopy  anaMCTpori 
obiaa  penieHa  npn  ycaoBim  MHHiiMaabHOH  MaTe- 
pnaaoeMKOCTH,  Koraa  3aaaHbi  roaoBHoe  aaBae- 
Hiie,  paoo'inc  nanopBi  n  TpcoycviBic  pacxo/iBi  Ha 
bbixo.tc  npn  cooaio/renim  pa  a  a  TexHoaornne- 
ckhx  orpaHnneHnn. 
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CxeMa  chctcmbi  BO,iocna6>Keniqi  3aBOACKoro  u,exa  npencTaBJiena  Ha  pucyHKe  2.  B  y3nax  1,  8,  9 
la/tanni  ^aBneHHii  h  b  y3ne  5  la/taii  pacxo,i.  BHyipeHHue  y3ni>i  2,  3,  4,  6,  7  npe/tCTaBJiaioT  co6oh  co- 
eziHHeHHJi  Tpy6  6e3  vtcick,  oimcwBaeMBie  ypaBiieimstMit  (8). 

HeH3BecTHi>iMH  napaMeTpaMH  noTOKa  aBJiaioTCJt  pacxo/tbi  Q  „  h  /taBJiciiiist  H0i  h  HLi,  KOToptie 
yAOBneTBopaioT  ypaBiieimstM  (l)-(3)  aim  Ka>K,ioH  /-toh  Tpy6bi.  ConpoTHBJieHna  Tpy6  A,  aa/taii  bi. 
3a,iaqa  paciCTa  rn.ipaBan'iccKHX  napaMeipoB  noTOKa  b  Taicon  chctcmc  6y,iCT  nnoxo  oBycnoBJieH- 
hoh;  HanHHHe  3aMKHyToro  KOHTypa  (y3:n>i  3,  4,  7,  6)  inauHTCiiBno  ycnomtaeT  ripouccc  penicillin. 

3aKJiioHeHHe 

3a,iann  pacncia  TpyoonpoBO/iiibix  chctcm  ten ac  c  h (]) it  1 1  it  p  y  i  ot  c  n  Ha  npaviBie  xoporno  h  nnoxo 
o6ycnoBneHHbie  la/tann  h  oopaniBie  3a^ann.  YcTaHOBiieHO,  hto  npiiMeHeHne  iic/ioonpe/icnciniBix 
BbiHHcneHHH  BCCBMa  3(})(})CKTHBno  an X  xoporno  o6ycnoBJieHHbix  3a^an,  a  Tatotce  nae t  y/tOBJicTBopit- 
TenbHbie  pe3yni>TaTbi  Tatotce  nna  chctom  6e3  kojich.  Bonee  Toro,  npiiMeHeHiie  othx  bbihhcjihtojibhijIx 
TexHonornn  b  /taniibix  cnynaax  ooecnenitBacT  iiobbic  bo3movkiiocth  h  pacimipaeT  KJiacc  pemacMbix 
ia,ian.  no3Bonaa  pa6oTaTb  c  ncTO'ino  h  HenouHO  la/taniiBiMit  i-icxo/hibimh  /tainiBiMii,  nonynaa  Ha  bbi- 
xone  pemeHna  b  bi-i/ic  HiiTcpBanoB  /ioiivctumbix  iiianeintii  HeH3BecTHt>ix.  Jinn  nnoxo  o6ycnoBneHHbix 
3a^an  Ha  rpacjtax  c  KontpaMH  npencTaBnaeTca  6onee  3(|)<})eKTHBHbiM  nyTb  ncnoni>30BaHHa  tte/toonpe- 
ncncmiBix  BBiHHcnHTcnbiiBix  MO/tcncii  b  KOMOimanHH  c  npyrHMH  TexHonornaMH  BtinncneHUH,  B3a- 
hmho  ycunuBaa  hx  chjtbiibic  CTopoHbi.  IlpHMeHeHHe  TexHonornn  1 1 e,ioo n p cncn c i m bi x  BBi'incneiiim 
.in a  o6paTHbix  3a^an,  Tatcux  tcatc  3a^ana  o  i lonoopc  /iiiaMCTpoB  nnn  3a^ann  Hncirm(|)HKanHH  npe/t- 
CTaBnacTca  Been  via  n cpcneKTit bii bim . 

/^aHHBiH  n onxo,i  nerao  ooooiqacTcn  Ha  pemeHiie  npyrux  3a,ian,  onpe/icnciiiiBix  Ha  rpacftax,  Ha- 
npiiMep,  ,ma  pacncia  pacnpe/iejicimn  tokob  h  nanpavtceniiii  b  inc Kip ihicc khx  cctax.  ,ma  paciCTa 
TpaHCnOpTHBIX  nOTOKOB  H  ,ip. 
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Abstract 

The  article  describes  tools  for  development  enterprise  ready  Multiagent  systems,  which  are  based 
on  J2EE  technology.  Article  describes  notions  and  approaches  of  ontologies  managing,  virtual 
market  and  requirements  for  enterprise  ready  Multiagent  system. 

BBeaetme 

Cpeflii  cymecTBytomiix  ho/ixo/iob  k  nocTpoeimio  MyjibTHarcimibix  chctcm  (MAC)  moki io  bbi- 
jteJiHTt  ,ib;i  KJiacca  chctcm: 

•  Pacnpe/tciicimBie  MAC  c  “BBicoKOHHTemieKTyajitHBiMn”  areHTaMH. 

•  MAC  ocHOBaHHBie  Ha  “rpynnoBOM  pa3yMe”  (swarm  intelligence). 

IlepBbiH  Kjiacc  chctcm  pacciiiTan  Ha  pacnpc/tCJicniiBic  CHCTeMbi,  b  KOToptix  Ha  OTTCJibiio  b3a- 
tom  cepBepe  cymecTByeT  cpaBHirrejibHoe  He6om>moe  KOJinnecTBo  areHTOB  (cTHiiiuibi,  tccttkh)  h 
Ka’/K.TblH  H3  areHTOB  JIB.TJICTC51  CJIO/KIlbIM  npOipaMMHBIM  o6l>eKTOM  CO  CJTO’/KIIBIMH  ajITOpHTM 3MH  H 
B03M05KH0CTBI0  MeJKMaiHHHHOrO  o6MeHa  qaimBIMH  H  KOMail.TaM II. 

Btopom  KJiacc  cucTeM  paccniTan  Ha  6ojn>moe  kojihucctbo  areHTOB  paooTaiomiix  Ha  o.tiiom 
cepBepe  (tbicshh,  tcchtkh  tbicsh).  KaaytbiH  areHT  b  cncTeMe  He  HBJiaeTca  cutokhbim  o6i.eKTOM  h,  xax 
npaBHJio,  pcaaniycT  npocTBie  anropHTMbi  neperoBopoB,  o/uraKO  b  pe3yjn>TaTe  b 3 a n m o.tc hctbhh  areH¬ 
TOB  bo3mo}kho  pemeHHe  cjioAHbix  3a,qaii,  KOToptie  KaiaytbiH  areHT  no  oT^entHocTH  pemiiTb  He  b  co- 
ctoahhh.  KoMMyHHKamM  MC/K,Ty  areHTaMH  Ha  pa3Hbix  cepBepax  He  HcnoJib3yeTcn  mnpoxo  b  tbkhx 
CHCTeMax  b  BH.iy  doji t, moil  hht6hchbhocth  neperoBopoB  mok.tv  areHTaMH  h  KaK  cjtctctbhc  - 
yMcnbiiieniia  ObicTpoTciicTBHH  chctcm  H3-3a  noTcpb  Ha  MemaniHHHOM  o6MeHe  .Taimbivni. 

06a  KJiacca  chctcm  MoryT  obitb  npuMeHeHbi  k  pemeHHio  3aqaii  onepaTUBHoit  o6pa6oTKH  hh- 
(JjopMartHH  b  nponeccax  iipiimniw  pemeiiiiii,  rqe  iicooxo.thmo  ooecncniTb  ripone.Typbi  npiiinnwi  h 
nepecMOTpa  pcinciinii  b  ycJiOBHUx  bbicokoh  THiiaMHicn  cpe.Tbi,  ynera  npc.Tno'ncniiii  Ka>K,Toro  ynacT- 
HHKa  BiaHMO.TCHCTBHH  H  IlCnOJIb30BaHHH  (J)OpMajIH30BaHHBIX  3HaHHH  J1IIP  npH  npHHHTHH  peHieHHH. 
EyqcM  Ha3biBaTb  TaKHe  CHCTeMbi  otkpbitbimh  MyjibTHareHTHbiMii  CHCTeMaMH  onepaTHBHOH  o6pa6oT- 
kh  nn(])op\iannn  aim  noTTepvKKH  riponeccoB  iipmnnmi  pcmciinii  (OMAC  PHIP)  [1], 

JJjifi  3(|)cJ)eKTHBHoro  C03,TannH  OMAC  IOTP  MacmTa6a  npcanpinrnia  iicooxo.thmo  ncnoJib30Ba- 
Hne  mi cTpy mci i tilt b 1 1 bi x  cpcTCTB.  KOToptie  ynpomaioT  h  ycKopnioT  npoitecc  pa3pa6oTKH,  Tecrapo- 
BaHiut  h  BiiCTpemni  chctcm.  TaKHe  cpeTCTBa  tojdkhbi  ooecneuiiBaTb  nocTpoeHne  chctcm,  ooaaTaio- 
mux  CTCTyiOIIIHM  CBOHCTBaMH: 
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•  MacniTa6npoBaHne:  bo3mo>khoctb  MOxyJiBHoro  napainHBaima  chctcmbi  b  paMKax  ynn(])Hnnpo- 
BaHHOH  apxHTCKTypbi; 

•  HaxemrocTB:  ctiocooiioctb  BoccTaHOBJieHiM  nociie  cdocb  h  rapaiiTnpoBaimax  coxpaHHOCTB  iih- 
c})opMai;nn; 

•  Be3onacHOCTt:  ooccncnciiioi  KOHTpona  xoc'Tyna  k  xshhbim  h  hckxkviciihc  iiccaiiKm-ioimpoBaii- 
Horo  xocxyna  k  xaniiBivt; 

•  K pocc rix aT t])op m e  i  m  octb  :  pa6oTa  KXHCirr-ccpBcpiioii  apxHTCKTypi.i  Ha  pa3xn>niBix  oncpannon- 
HBIX  CHCTGMaX; 

•  MiiTcrpaimx  h  cobmccthmoctb:  b 3 a h m ox  c  ii  c  t  b  h  c  c  xpyniMH  nporpaMMHBiMH  pcmciimiMH  h  cep- 
BucaMH; 

•  PacnpcxcxcimocTB:  bo3mo5khoctb  paooTBi  b  MHoroMamuHHOM  BapnaHTe,  oomcii  xamiBiMH  h 
KOMaHxaMH  b  jioKantHBix  h  rao6ajibHBix  nn(])opManHoimBix  ccthx. 

C  TOHKH  ipcillix  pa3pa6oTKH  npHKJiaXHBIX  MAC,  nil CTpy MCI ITaX [X I BI C  CpCXCTBa  XOX/KXIBI  o6ec- 
neHHBaTt  cxcxyioiimc  xpcooBaiinx  [2]: 

•  He3aBHCiiMOCTB  areHTOB,  o6MeH  imifiopMauHCH  mokxv  areHTaMH,  HcnoJiB30BaHHe  (])op\iaxH30- 
BaHHBix  3HaHHH  b  ripoucccax  npHrorma  pememiH 

•  9(]x})ckthbiioc  pacmupeHiie  (JiyiiKiiHoiiaxBiiBix  h  ccpix-iciiBix  B03M0>KH0CTeH  npexxaracMBix  pe¬ 
meHHH 

•  Pa3pa6oTKy  pciiiciinii  b  KpaTHanmne  cpoKH  h  yMciiBincimc  MaTcpnaxixiBix  3aTpaT  peaxniaunn 
CHCTeM 

MHCTpyMeHTajIBHBie  CpCXCTBa,  paCCMOTpCIHIBIC  B  CTaTBC  [2]  yXOBXCTBOpXIOT  OCHOBHBIM  Tpe6o- 

BaHiMM  k  OMAC  nilP.  Oxiiaxo  xannax  CHCTeMa  oixxa  He  noxHOCTBio  noxroTOBxena  ana  Hcnoni.30- 
BaHHX  b  MacniTa6e  npcxnpnxxnx.  t.k.  6 bix a  opueHTHpoBaHa  Ha  pa6oTy  Ha  iTioxnpoBaimon  3BM, 
noxxep>KHBaxa  oiiToxorn n  epaBiiHTCXBiio  HedoJiBimix  pa3MepoB  h  t.x. 

1  npefljiaraeMbiii  no^xofl  h  apxHTeKiypa  chctcmm 

Pa3BHTHeM  CHCTeMBI  OmiCaHHOH  B  CTaTBC  [2]  CTajia  IIOB3X  XHIICHKa  II 1 1 CT  py  \I  c  I IT3X  B 1 1 BI X 
cpcxcTB  KOMnaHHH  Maxima,  oc 1 10 b bi b a  10 1 1 1 n x c x  Ha  nxaT(])op\ic  Java  2  Platform,  Enterprise  Edition 
(J2EE).  nxaT(])op\ia  J2EE  npcxnaxnancna  xxx  pa3pa6oTKH  npHXO/Kcniiii  h  nporpaMMHBix  pciiiciinii 
MacniTaoa  npcxnpnsrmx.  Peaxroapmi  cncnii(])nKannn  J2EE  npcxocnanxxioT  noxxep>KKy  h  moxcxb 
ana  nocTpoeHHX  CHCTeM  OTBcnaioinnx  TpcooBannx  6e3onacHOCTH,  Kpocc nx aT (])op\t c  1 1 1 1  oct n  h  co- 
BMecTHMOCTH.  HenoxB3ya  nxaT(])op\iy  J2EE,  KOMiiannx  Max^ema  pa3BHBaeT  cooctbciiiibic  HHCTpy- 
MeHTajiBHBie  cpcxcTBa  xxx  pa3pa6oTKH  MAC  MacniTaoa  npcxnpnsrmx. 

Ha  pucyHKe  1  H3o6pa>KeHa  (JjH3HHecKaa  apxnTCKTypa  CHCTeM,  nocTpoeHHBix  Ha  6a3e  HHCTpy- 
MeHTajIBHBIX  epCXCTB  KOMnaHHH  Maxima. 


PircyHOK  1  -  cPtomecKax  apxnTeKTypa  CHCTeM 
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BtmeiraeTca  ypoBciib  npepcTaBPeiim-i  (web  cepBepti),  ypoBciib  pamibix  (6a3a  pamibix,  cepBep 
6a3  pamibix)  h  ypoeenb  6H3Hec-JiorHKH  (cepBepa  HcnoJiHHTeJiH).  Taicafl  CTpyKTypa  no3BonaeT  yBenH- 
HHBaTB  KOJiHHecTBO  cepBepoB  oopaDaTbiBaiomux  aanpocbi  6e3  iijmciiciiiiii  apx HTCKTypbi,  a  TaK  vkx 
oDccnciHBaeTCJi  napannenbHoe  BbiHHCnemie  3apauH  Ha  pa3JiHHHbix  cepBepax. 

PaccMOTpHM  jrorHMCCKyio  apxHTeKTypy  chctcm  nocTpoeHHBix  Ha  6a3e  imcTpyMciiTaPbiibix 
cpepcTB: 


& 

& 

& 


PucyHOK  2  -  JIormecKafl  apxHTeKTypa  chctcm 

OcHOBHbiMH  cocTaBnaioHiHMH  'iacTJiMH  HHCTpyMeHTapuji  5IBJHHOTC5I  Ontology  Management 
Toolset  (OMT)  h  Virtual  Market  Engine  (VME). 

OMT  hbjimctch  n n c t p y m e iit a_a b n b i m  cpepCTBOM  nocTpoeima  h  ncnoab30Baimn  ohtojiothh. 
OMT  no  iBoaacT: 

•  npoeKTHpoBaTt  oHTonorHH  b  BH/ie  ceMaHTHuecKHx  ceTeii.  Hcnoai/iyn  OMT,  pa3pa6oTHHK  h 
uoab30BaTcab  Mo>KeT  co3/iaBaTb  h  penaKTHpoBaTb  oHTonorHH,  cneuHtJuiHHpyn  cboh  KOHirenTbi 
(KJiaccbi)  h  ycTaHaBUHBaa  cbjbh  Me>Kpy  hhmh,  a  Taioice  (|)op\iHpya  cucnapii  h  peitcTBHn; 

•  cospaBaTb  cuciibi  h  paooTaTb  c  hhmh.  Cneiia  -  sto  iiaoop  3K3eMnnapoB  KJiaccoB,  ormcbiBaioimix 
HeKOTopyro  CHTyaiiHio  b  MHpe.  Kaacptm  H3  3K3c\inpapoB  naoopa  cb  snail  c  iiCKOTopbivi  KOHuen- 
TOM  OHTonorHH  OTHOmeHHeM  BHfl-pOZt; 

•  ooccncBHTb  onucaHHe  KJiaccoB  areHTOB  h  npaBHJi  npniwTHSi  pemeHHH  b  ohtojiothh; 

•  iipc/iocTaBiicimc  c)>yiiKnm'i  no  paooTC  c  3K3C\inp>ipaMH  KJiaccoB  h  3K3c\inpflpa\iM  oTHonieHiiH; 

•  ocymecTBnjiTb  iiaBiiranmo  no  ccMainmiccKiiM  ccthm  ohtojiothh  h  cucii  (noJiyueHHe  CBsnaimbix 
cyiiniocTCH,  npoBepKa  HajiHHHa  nyra  h  t.p.).  Ilpn  stom  (JiyiiKnun  no  HaBHraunn  pocrymibi  xax 
pa3pa6oTHHKaM  c  iiomoiubio  nporpaMMHoro  HiiTcpiJicitca  npupoKcumi  (API),  Tax  h  b  cxpHTax 
areHTOB. 

•  xpaHHTB  ohtojiothh  h  cuciibi  b  pcjniiiHoiiiiOH  6a3e  pamibix; 

•  HMnOpT/3KCnOpT  OHTOJIOTHH  B  XML. 

PaccMOTpHM  nomnme  BiipTyajiBHoro  pbiHKa  (Virtual  Market).  BupTyajitHbiH  pbiiiox  -  sto  cpepa 
B3aHMOfleHCTBH5i  areHTOB,  KOTopan  BKJiioHacT  cpcpyioimic  uacra: 

•  CnemujjHKaHHa  (onucaHHe)  TiinoB  areHTOB  h  cTpyKTypbi  areHTOB 

•  CnciiHiJiHR'ani-iH  b 3 a h \i op c it c t b h a  areHTOB: 

•  CneuHcJjHKaHHfl  TiinoB  cooomcmiii  h  CTpyKTypbi  cooomeimii 

•  ripOTOKO-ITbl  B 3 a H  M OpC  it  C  T  B 1 1  SI  areHTOB 

•  flporpaMMiiaa  peanroauna  BupTyajiBHoro  pbraxa 
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•  /lonoamiTeabiibic  nporpaMMHtie  KOMnoneiiTBi.  cncnH(fmHHbic  aaa  KomcpeTHoro  BiipTyaabHoro 
Miipa  (HanpiiMep,  o6i>eKT  pacmicamia,  n  p  ea  o  ct  a  b.i  a  i  o  i  n  n  ii  (JiyiiKHHH  no  HH3KoypoBHeBon  pa6oTe 
c  pacnucaHneM  pecypcoB) 

BupTyantHBin  ptraoK  npocKTiipycTca  h  peaaH3yeTca  ana  pememia  onpcTeacnnoro  po.ia  3a^an 
h  aBJiaeTca  Heon,eMJieMon  nacTbio  MAC.  IlpHBC/iCM  npuMep  BiipTyaabHoro  pbiHKa  -  BiipTyaabHbiii 
ptraoK  TpaHcnopTHon  jTorHCTHKH.  HcnoabByioinnn  TaKHe  noHaraa  KaK  3aKa3,  pecypc  h  npc.Tnaina- 
HeHHbin  ana  pememia  laran  naamipoBamia  n  nepenaamipoBamiJi  TBiivKynuixca  pecypcoB. 

2  Ontology  Management  Toolset 

Ilpn  nocTpoemiH  nporpaMMiiBix  cncTeM,  Bee  3Hamia,  iicooxothmbic  cucTeMe  ana  (JjyHKmiomi- 
poBamia,  mo>kho  pa3aenHTb  Ha  ,ibc  Haora: 

•  3Hami a  npcaMcmoii  oGaacra ; 

•  3Hamia,  OTHoeamiieca  k  mcto.iv  pememia  3a^ami  nan  npimaTiia  pememiii. 

3HamiaMH  npc.TMCTiioii  oGaacra  aBaaeTca,  HanpiiMep,  to,  hto  b  Miipe  OBmaioT  3aKa3Bi  n  pecyp- 
cbi,  hto  pecypcaMH  6biBaioT  rpy30BHKH,  Kopa6an,  rpy3bi,  vtapmpyTBi  n  npomie  3Hamia,  He  3aBnca- 
uine  ot  KOHKpeTHoro  npnaoacemia,  TiinoB  neperoBopoB  areHTOB  h  mcto.tob  pememia. 

3HaffliaMH,  OTHOcaniHMiica  k  mcto.tv  pememia  3a^ami,  aBaaeTca  Bee,  hto  CBa3aH0  c  npiinaracM 
pememiii  n  neperoBopaMii  areHTOB. 

JJjifi  omicamia  3Hamin  npc.TMCTiioii  o6aacTH  ncnoat3yeTca  OHToaoma  npe.TMCTnoii  o6aacTH 
(Domain  ontology).  CooTBeTCTBeHHO,  3Hamia,  OTHoeamiieca  k  MCToay  pememia  3a/iaHii.  omicbiBa- 
K)Tca  b  OHToaormi  BiipTyaabHoro  pbiHKa  (Virtual  Market  Ontology).  Bbmeaemie  3thx  ypoBHeii  no- 
3BoaaeT  OTacaiiTb  3Hamia  npe.TMCTnoii  oGaacra  ot  3Hamin  06  opranniaunn  KOHKpeTHoro  BiipTyaab- 
hoto  pbiHKa.  Baaro.aapa  TaKOMy  paiaeacmiio  movkiio  cobthtb  oHToaormo  HeKOTopoii  npcTMCTnoii 
o6aacTH  n  ncnoab30BaTb  ee  He3aBHCHM0  b  HecKoabKiix  pememiax. 

PaccMOTpiiM  TByxypoBncnyio  cxeMy  nocTpoemia  MAC:  nepBbiii  ypoBeHb  -  ymiBepcaabHaa 
MAC,  paccmiTaHHaa  Ha  pememie  HeKoro  Kaacca  3aaaH  (HanpiiMep,  TpaHcnopTHaa  aorncTHKa),  Ha 
BTopoM  ypoBHe  Ha  6a3e  MAC  nepBoro  ypoBHa  cTpoiiTca  cncTeMa  aaa  pemeHiia  HeKOTopoii  KOHKpeT- 
hoh  3a.Ta'ni  b  paMKax  3aaBaeHHoro  Kaacca  3aaan. 


Basic  knowledge 


PiicyHOK  3  -  Tiinw  OHToaoniii 

B  caynae  TaKoii  cxeMbi  nocTpoemia  MAC  npc.TaaracTca  cacTyionuiii  npiiHmin  paiacacmia 
(J)opMaaH30BaHHbix  3HaHHH  (cm.  piicyHOK  3).  BbiacaacTca  6a30Bbiii  caoii  OHToaormi,  KOTopbiii  omi- 
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chiBacT  3iiaima  hcoGxohhmbic  ana  (jiynKUHOimpoBaima  chctcmbi  Ha  o6meM,  yHHBepcantHOM  ypoBHe. 
TaK,  ana  TpaHcnopraoH  norHCTHKii,  oaxoBaa  oHTonorna  npcaMcmoH  odnacra  coaepacuT  noHaraa 
pecypc,  rpy3,  MapmpyT.  Ea30Baa  oHTonorna  BHpTyanBHoro  Mupa  coaepacHT  KnaccBi  areHTOB,  Taxne 
KaK  areHTa  3aKa3a,  areHT  rpy3a  h  oinicaiiHC  pouch  areHTa.  J\nn  KOHKpeTHoro  pememia  Ha  6a3e  TaKOH 
MAC  paapaDOT'iHKH  h  nonB30BaTenn  MoryT  cosaaTB  cboh  OHTOnorHH  npcaMCTiioH  odnacra  h  BiipTy- 
aJitHoro  Mupa,  pacninpiiB  TeM  caMBiM  manna  6a30BBix  OHTOnorHH.  B  pacuinpeHHOH  OHTOnorHH 
npeaMeraoii  odnacra  ana  3aaan  MopcKOH  norncTHKH  movkiio  omicBiBaTB  cyaa,  paa  chctgm  rpy3one- 
peB030K  no  cyme  -  rpy30BHKH,  TpeHJiepti,  Tarami  h  T.p.  B  pacimipeHHOH  OHTOnorHH  BHpTyanBHoro 
ptiHKa  aeKnapnpyiOTcn  npaBHna  npunaraio  pcmcnnii  b  nunc  CKpunTOB  h  onncBiBaioTca  KpHTepim 
areHTOB. 

Taxaa  cxeMa  no3BonaeTca  coapaBaTB  iicckojibko  Ha6opoB  pacmupeHHbix  OHTOnorHH  ana  opnoro 
Ha6opa  6a30Bbix  ohtojiothh,  T.e.  no3BonaeT  aodaBnaTB  (]) y  n  k  n  n  o  na  n  b  n  oct  b  b  pemeHna  ana  paanmi- 
hbix  KnneHTOB  Ha  ocHOBe  oaHoro  yHHBepcanbHoro  npoayKTa  nyTeM  co3aaHHa  hobbix  OHTonoran. 
TaKOH  noaxoa  no3BonaeT  skohomhtb  MaTepnanBHBie  cpeacTBa  h  BpeMa  Ha  pa3pa6oTKy  koiichiibix 
npoayKTOB. 

TEpH  C03aaHHH  OHTOnorHH  B03M0>KH0  HCn0nB30B3HHe  cneayiomux  nOHaTHH  H  KOIlIienTOB: 

•  Knacc  o6BeKTa  -  noHaTue,  onucBiBaiomee  HeKOTopyio  coBOKynHocTB  oobcktob  oaHoro  poaa. 

•  Knacc  OTHomeHna  -  noHaTue,  onpeaenaiomee  ccviaiiTH'iccKyio  CBa3B  Meacay  KnaccaMH  b  ohto- 
norHH. 

•  ATpn6yT  Knacca  o6BeKTa  nnn  OTHomeHna  -  aBnaeTca  Ka'iecTBcnnon  nnn  k o  jt  n  h  e  ct  b  e  n  n  o h  xa- 
paKTepucTHKOH  noHaTHa,  OTpaacaeMoro  KonucnTovi. 

•  Knacc  areHTa  -  noHaTue,  onucBiBaiomee  Tun  areHTOB  BiipTyanBHoro  pBiHKa,  a  hmchho  Ha6op 
ponen,  b  KOTopBix  3tot  areHT  MoaceT  BBicTynaTB  b  neperoBopax. 

•  OMT  no3BonaeT  nonB30BaTenaM  3aaaBaTB  npaBHna  nciicTBnn  areHTOB  h  cnenapim  b  BHae 
CKpunTOB. 

2.1  OcofieHHOCTH  pea.imaiiHH 

J\nn  noaaepacKH  ncnonHeHna  CKpunTOB  h  yBeanneHna  dBicTpoaencTBiia  pa6oTBi  co  cnenoii  hc- 
nonB3yeTca  KOMnunauna  OHTOnorHH  b  java-KnaccBi,  KOTopBie  onucBiBaioT  3K3eMnnapBi  KOHnenTOB. 
OMT  peanH3yeT  ana  ochobhbix  cnoco6a  xpaHemia  OHTOnorHH  -  b  BHae  XML  h  c  HcnonB30BaHHeM 
penanHOHHOH  6a3Bi  paninax.  XML  aBnaeTca  yao6HBiM  (jjopMaroM  xpaHeHna  h  o6MeHa  OHTonornaMH, 
6a3a  paninax  no3BonaeT  xpaHHTB  h  onepupoBaTB  6onBmHMH  o6BeMaMH  paninax,  hto  xapaKTepHO  ana 
paaa  npeaMeraBix  oonacTcii  h  npHMeHeHHH  [4].  TaKace  OMT  noanepacHBaeT  cucTeMy  6e3onacHocra 
h  pa3aeneHna  npaB  nonB30BaTena.  Saimaa  cucTeMa  peanH30BaHa  Ha  ocHOBe  Java  Authentication  and 
Authorization  Service  (JAAS)  h  noaaepacHBaeT  rpynnBi  ironB30BaTcncii.  na’maneiiHe  npaB  peaaKra- 
poBamia  h  npocMOTpa  OHTOnorHH. 

3  Virtual  Market  Engine 

OcHOBHoe  npcpnaanaHcnnc  VME  3aKmoHaeTca  b  npeaocTaBneHHH  pa3pa6oraHKaM  nporpaMM- 
Horo  KapKaca,  CTpyKTypBi  h  nadopa  6n6nHOTeK  ana  3<})(|)eKTHBHoro  nocTpoeHna  BHpTyanBHBix  pBiH- 
kob  pa3nnHHOH  cnoacHocra  b  npiiKnaaHBix  MAC. 

3.1  IIoacHCTeMa  oocieiia  coofiiiiemiacm 

CucTeMa  ooccne'iHBacT  cHHxpoHHyio  nnn  acHHxpoHHyio,  a  TaKace  KOHTeKcrayio  nnn  occkoii- 
TeKcrayio  nepeaany  coodmenim  Meacay  areHTaMH.  IlpocTBiM  MeroaoM  oovicua  coodinennaMH  aBna¬ 
eTca  acHHxpoHHBin,  6ecKOHTeKcraBiH  cnocod.  Otot  cnocod  no3BonaeT  Becra  neperoBopBi  b  ycnoBii- 
ax  HeonpeaeneHHoro  BpeMa  oTBeTa  h  npuxoaa  coooiuenna.  oaHaKo  TpeoycT  ot  pa3padoraHKa  ao- 
nonHHTenBHBix  ycuniiH  no  pa3pa6oTKe  b  cnynac  cnoacHBix,  napannenBHO  naymux  neperoBopoB  c 
HecKonBKHMH  ynacraHKaMH.  KoHTeKcraBiH  MeToa  ooecnc'iHBaeT  a b t o m a t u 'i c c k y i o  aucneT'iepHia- 
hhk)  cooomenuii  b  paMKax  HecKonBKHX  npoTOKonoB,  hto  odccncHHBacT  B03MoacHOCTB  ypodnoii  op- 
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rammuHii  napaanenbHbix  neperoBopoB  no  opnHaKOBbiM  huh  pa3PHHHbiM  npoTOKOnaM.  TaKace  nop- 
CHCTOMa  o6MeHa  cooomeimsiMii  TaKace  no3BOPaeT  paccbmaTb  cooomenin-i  rpynnaM  areHTOB.  B  pa3pa- 
6oTKe  naxo.iHTCH  noppepacKa  MeacMaimiHHoro  BapnaHTa  o6MeHa  cooomcniniMH. 

3.2  rio,icnci  eMa  kohtckctob 

AreHTHbiH  kohtokct  onpepepaeT  cocToaHne  (anaHcima  napaMeipoB  areHTOB,  ycTanoBPcnnbie 
cb«3h  Meacpy  areHTaMn)  coodmecTBa  areHTOB,  oriiicBiBaiomcc  HeKOTopyio  ciiTyapmo. 

OCHOBHOe  CBOIICTBO  KOHTCKCTOB  3HKJTIOHHCTCfl  B  B03M0VKII0CTH  OTKaTOB  H  HaKaTOB,  T.e.  B03- 
MoacHocTii  coxpaHeHiM  H3MeHeHHH  coctojihim  c  nocncpyiomuM  oTKaTOM  ,to  nepBOHaHanbHoro  co- 
ctophhji  huh  HaKaTa  (onepamia  oopaTiiaa  HaKaTy  -  npiiMeHefflie  coxpaHeHHbix  h3mchchhh).  nop- 
CHCTeMa  kohtckctob  ik>3B0P5ict  xpaHHTB  nepapxH'iccKyio  CTpyKTypy  (a  b  donee  cnoacHbix  cpynaax  h 
ceTeByio)  h3mchchhh,  TaK  Ha3biBaeMoe  pepcBO  h3mchchhh,  rpe  npepKOM  KOHTeKCTa  hbjihctch  koh- 
TeKCT  (cHTyaiiHH)  KOToptiH  npepmecTBOBan  paimoMy  KOHTeKCTy.  TaKHM  o6pa30M,  pna  nonyneHna 
HeKOH  CHTyapnH  neooxo.THMO  nocpepOBarepbHO  npiiMeHUTB  H3\ienenini  Bcex  npepKOB  KOHTeKCTa  h 
3aTeM  -  HiMCiicniia  caMoro  KOHTeKCTa. 

TaK  KaK  Ka>KpBiH  KOHTeKCT  to'hio  onucbiBaeT  CHTyanHio  b  areHTOM  coodmecTBe,  to  TaKofi  nop- 
xo/i  no3BonaeT  peajiH30BaTB  BapnaHT  MHoroMaimiHHOH,  napaiuienbHOH  o6pa6oTKH  3apan  h  Haxoac- 
peHun  pemeHna  b  cucTeMax  noppepacKH  npwm  hh  peuieHHH.  Hcooxo.thmo  otmcthtb  B03MoacHOCTb 
coxpancniia  h  BoccTaHOBJieHHa  oobcktob  h3mchchhh  b  (])op\iaT  XML,  hto  ynpomaeT  noppepaacy 
napannenbHbix  bbihhchchhh  b  MHoroMauiHHHOM  Bapname,  a  TaKace  MacuiTaGnpoBaHHe  b  cuy'iae 
6ohbhihx  areHTHbix  coodmecTB. 

3.3  ,lncneiliep  iicno.rmeHiisi 

/JncncTHcp  ncnonHeHna  ooecncmBacT  KBa3HnapanjienbHoe  ncnonHeHne  areHTOB,  hto  PBJiaeTcn 
BaacHOH  oco6eHHOCTbio  MAC.  B  ocHOBy  chctcmbi  nonoaceH  npnHunn  ncBbiTccnaioiHCH  MHoro3apan- 
hocth,  npn  kotopom  areHT  aBJiaeTca  aKTHBHbiM  po  Tex  nop,  noxa  oh  caM,  no  co6ctbchhoh  HHumia- 
THBe,  He  OTpacT  ynpaBPCime  pHcneT'iepy  ncnonHeHna  pna  Toro,  hto6bi  tot  Bbi6pan  H3  onepepn  ppy- 
roro,  roTOBoro  k  aKTHBH3au,HH  areHTa. 

Ka/KpBiii  areHT  MoaceT  copepacaTb  HecKonbKo  aKTHBHbix  cyinnocTcM  -  ponen  (huh  npoucc- 
cbi[l]).  Kaacpaa  ponb  MoaceT  6biTb  nocTpoeHa  no  npnHunny  kohchhoh  MauiHHbi  cocToaimii.  hto 
o6eeneHHBaeT  B03MoacHOCTb  pHcncTHcpi-nanHn  nenonHeHna  areHTOB  h  ponen.  Becb  acii3HeHHbiH 
pHKJi  ponH  pa30HBacTca  Ha  paapcJibiiBic  npopepypbi  (nopnporpaMMbi)  huh  coctoshup.  TaK,  nanpii- 
Mep,  nocne  paccbiPKH  cooomeniiii  appecaTaM,  areHT  B03BpamaeT  ynpaBPCime  pucncTHcpy  h  nepexo- 
piiT  b  eocToaHne  oacHpaima  otbctob.  /JncncTHcp  oypcT  aKTHBH3iipoBaTb  3apainioc  eocToaHne  y 
areHTa  no  nacTynnennio  HeKOToporo  ycnoBHa  (b  pannoM  caynae  -  npuxop  coo6meHHa). 

Taxaa  cncTeMa  pHcricT'iepH  ianHH  paccHHTaHa  Ha  peaciiM  pa6oTbi  donbiuoro  KoannecTBa  areH¬ 
TOB  b  cepBepHOM  BapnaHTe,  b  Enterprise  Java  Beans  (EJB)  OKpyaceHini,  rpe  C03panne  h  ynpaBJicime 
noTOKaMH  ynpaBJieHna  (hhth,  threads)  3anpemeHO. 

4  1 1  p  1 1 1 1  m  i 1 1 1  i.i  KOHCTpyKijHH  areHTa 

B  KOHCTpyKHHH  areHTa  movkiio  bbipchhtb  ipn  ochobhbix  ypoBHa  (pucyHOK  4): 

•  YpoBeHb  k o m m y n h k a n h h .  Ha  3tom  ypoBHe  BBipeaaioTca  KOMnoHeHTbi  h  (JiynKUHOiraaBiiBic  B03- 
mo>khocth  noppepacKH  k o m m y  ii  h  k  a  i  i  h  h  Meacpy  areHTaMH.  KnaccHHecKHH  ctiocooom  B3aHMopeii- 
CTBua  areHTOB  -  oomcii  coooincniiavm.  VME  ooccncHHBacT  acHHxpoHHbra/cHHxpoHHbiH  o6mch 
coooiHcimaMH  Me5Kpy  areHTaMH  h  oomcii  cooomeiiHaMH  no  npoTOKony  (to  ecTb  noppepacKy 
KOHTeKCTa  neperoBopoB). 

•  YpoBeHb  paHHbix.  Ha  3tom  ypoBHe  H30PHpyi0Tca  Bee  CBoircTBa  h  paHHbie  areHTOB:  iiaviaTb. 
onbiT,  3HaHeHna  OHTOPorHHecKHX  aTp hovtob  h  T.p.  ypoBeHb  paHHbix  noppepacHBaeT  ynpaBae- 
Hue  HCTopnen  H3MeHeHHH:  oTMeHa  H3MeHeHHH,  coxpaHeHne  H3MeHeHHH  KaK  oTpeabHoir  cymno- 
cth,  npiiMeHeHne  H3MeHeHHH. 
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•  YpoBeHb  noBC/ieimn  (ynpaBnefflia):  ypoBCHB  noBC/iama  aBJiaeTca  3kthbhoh  cocTaBJiaioineH 
areHTa.  Ha  stom  ypoBHe  areHTa  onpe^enaioTca  ponn  areHTa.  Pont  areHTa  -  nciaBHCHMaa  aKTHB- 
naa  cymHOCTB,  KOTopaa  mo>kgt: 

•  Hiihiih  upoBaTB  oTCbiJiKy  cooGmcniia 

•  >K,iaTB  (naxo/uiTca  b  coctohiihh  OKir/iamin)  h  pearapoBaTB  Ha  cooomeimn  huh  codbi- 
THa  CMCIIBI  BpeMeHH 

•  nonynaTt  nn(])op\ianHio,  npaBHJia  npHHjrma  pcmcniiii  h  apyrne  cnoacHBie  CTpyKTypBi 
(penH,  CTpaTernn)  H3  ypoBHa  /laniiBix 

•  HiviciiHTB  nn([)opManHio  b  ypoBHe  /lamiBix 

•  PcarnpoBaTB  Ha  H3MeHeHne  iin(])op\iaurm  b  ypoBHe  /lamiBix 


3aKJiioHeHHe 

PaipaDOTamiBic  cpe.iCTBa  h  npnHuunbi  nocTpoeniui  MAC  HanuiH  npHMeHeHHe  b  hoboh  jihhgh- 
Ke  npo.iyKTOB  KOMnaHHH  Ma^acema,  b  nepByio  ciepc/iB  b  TpaHcnopTHOH  norncTHKe.  Ha  6a3e  hhct- 
pyMGHTajiBHBix  cpe.iCTB  h  njiaTcjiopMBi  J2EE  obijih  paapaDOTaiiBi  nepBbie  Bepcnn  chctcmbi  no/yicpac- 
kh  onepau,noHHoro  nnamipoBaHHa  TpaHcnopTHBix  onepainiH  h  chctcmbi  MoaennpoBaHiui  TpaHC- 
nopTHBix  ceTen. 

Pa3pa6oTaHHBie  HHCipyMeHTajiBHBie  cpc/iCTBa  no3BonaioT  C03/iaBaTB  chctcmbi  MacniTa6a  npc/i- 
nprormfl,  ooccncniBaa  cneayiomHe  CBOHCTBa: 

•  MaciHTa6npoBaHHe  -  .nocTHraeTca  nyTeM  yBennHemia  bbi'ihcjihtcjibiibix  MauiHH  b  MHoroMa- 
iuhhhoh  cpc/ic,  a  TaioKe  ncnonB30BaHH5i  6a3  /uuniBix  ^jia  xpaHemia  npoMeacyTOHHBix  pe3ynBTa- 
tob  pacnera; 

•  Ha^oKHOCTB  -  /loCTHracTCH  nyTeM  xpancimn  ohtojiothh,  cucii  h  npoMeacyTOHHBix  pe3ynBTaTOB 
paciCTa  b  6a3e  .naHHBix,  hto  rapaHTiipyeT  coxpaHHOCTB  im(])op\iannH  rip  it  0TKa3e  o/inoro  H3 
cepBepoB; 

•  Ee3onacHOCTB  -  pcanrnyeTcn  c  iiomoihbio  CTan/iapTa  JAAS,  a  TaioKe  ypoBHe  /lociyna  k  6a3e 
/lamiBix, 

•  K pocc n ji aT t]>op m c i m oct b  -  /locTiiracTca  ncnonB30BaHHe  aiBiKa  Java  h  0TK330M  ot  ncnonB30Ba- 
mia  native  KO/ia.  no/ptepacica  Microsoft  Windows  h  Linux. 

•  Mmcrpaiina  h  cobmccthmoctb:  Bee  BavKiiciiunrc  HHtJjopMapnoHHBie  cocTaBJiaioiUHe  chctcm  (oh- 
TOJIOTHH,  CUCIIBI,  KOHTCKCTBl)  I  IO/l/lCp>KHBaiOT  (])Op\taT  XML. 

•  Pacnpc/icncnnocTB  -  ncnonB30BaHHe  TexHononiH  Remote  Method  Invocation  (RMI),  Java 
Servlet,  Java  Message  Service  (JMS)  ana  ooccnc'ienna  noTOKa  /lamiBix  h  ynpaBnefflia  b  mc>k- 
MamiiHHOH  cpc/ic. 

B  xo/ie  pa3pa6oTKH  6biiih  npoiviBC/icnBi  TecTBi  Ha  n po n 3  bo/ihtch b  11  octb  OMT  (cm.  Tadnuuy  1). 

B  HacToamee  BpeMa  npoBO/pnea  3KcnepiiMeHTBi  h  HanaTa  pa3pa6oTKa  MHoroMamiiHHBix  cucTeM 
c  noAZtepacicoH  napannenBHBix  bbiuhcjichuh  3a^an.  TaioKe  Bc/iyrca  paooTBi  no  ari/ianino  yim(])Hiin- 
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poBaHHoro  BH3yajiBHoro  HHTepc|)eHca  ana  OToopa>Kcnii!-i  areHTHtix  coo6mecTB,  ripoqcccoB  neperoBo- 
poB  H  npHHHTHa  pemeHiiii  ODBCKTiiaH  MoaenB  yim(|)Hi[HpoBaimoro  HHTepcjjeHca  aoJDKHa  o6na^aTB 
CBOHCTBOM  MOJiyUBHOCTH  II  I103B0JI5ITB  pa3pa6aTBIBaTB  paCIfflipefflia  ZUM  COB/iailHH  c n C I [ H (]) H lI CC K H X 
cnoco6oB  BH3yajiH3anHH. 


Ta6jiqqa  1  -  Pe3yjiBTaTbi  qcqwTaqqq 


Hhcjio  KJiaccoB 

10 

25 

50 

100 

Hhcjio  aTpn6yTOB 

100 

250 

500 

1000 

IhinopT  oHTOnornn  H3  XML,  cex 

0,01 

0,01 

0,03 

0,08 

3KcnopT  OHTOnornn  b  XML,  cex 

0,004 

0,007 

0,01 

0,02 

KoMrmjqinnH  oHTOJioniH,  cex 

0,04 

0,05 

0,08 

0,14 

3arpy3Ka  OHTOJioniH  H3  6a3Bi  qannbix,  cex 

0,11 

0,14 

0,28 

0,64 

CnncoK  jiHTepaTypbi 
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Abstract 

This  article  describes  multi-agent  approach  for  building  schedules  for  logistics  systems.  The 
approach  differs  from  the  traditional  methods  of  scheduling  in  its  ability  of  dynamically  handling 
schedule  disturbances  and  modifications  that  normally  happen  all  the  time.  In  this  approach  the 
schedule  is  represented  in  a  way  of  a  balanced  network  where  every  conflict  coming  in  causes  a 
wave  of  changes  that  lead  the  network  into  another  balanced  state.  It  helps  to  build  logistics 
planners  for  on-line  and  batch  applications  which  can  flexibly  and  dynamically  react  to  changes 
in  the  environment. 

BBeaetme 

B  nacTOfliiicc  Bpcviti  aa/taua  rutaimpoBanitst  nepeB030K  jtBJiaeTca  aKTyaJiBHOH  h  'iiia'iitMoit  3a.ua- 
ueit  ana  MHorux  coBpeMeHHBix  KOMiiaimit,  /teiicTByioimix  b  ycnOBtrax  neonpe/tciieimocTH  h  bbicokoh 
AHHaMHKH  H  iMcncMiiii  cnpoca  h  npc.TaovKcnna. 

Cutokhoctb  pcmcima  stoh  3a^auH  CBtnana  c  6ojibihhm  o6bcmom  it  pa3Hoo6pa3HeM  npe/i\tCT- 
hbix  3HaHHH,  KOToptie  na/io  yuecTB  npit  pemeHHH  3a^aHH,  h  OTcyTCTBtteM  mcto/iob  pcmcnna  3a^au, 
yniTBiBaiomux  ocoociiiiocth  coBpeMeHHoro  6n3Heca. 

npcpaaracMBiii  b  /uumoii  pa6oTe  MynbrnareHTHbifi  iio/ixo/t  rio'iBOJnieT  omtcaTB  npe/iMCTiiyio 
ooaacTB  b  mo/ictih  cymccTBcniio  6onee  iio/ipoono  3a  cict  Toro,  hto  ormcannc  npotnBO/iiiTcti  Ha 
ypoBHe  Ka>K,Toro  OT/tenBHoro  o6beKTa.  TaKOH  rto/ixo/i  no3BonaeT  6onee  ntOKO  h  3c|)(|)eKTHBHO  omt- 
caTb  MO.Tcab  TpancnopTiioii  chctcmbi,  nocKOJitKy,  BO-nepBbix,  notiBJiticTcti  bo3mo>khoctb  /loCTaTcmo 
no/ipoono  omtcaTB  KaK  cipyKTypy  oOBCKTa,  Tax  it  jtontKy  ero  noBC/icnmi.  a  bo-btopbix,  norHKa  ot- 
TteneHa  ot  nporpaMMHoro  KO/ta  it  mo>kct  6bitb  Jienco  H3MeHeHa  [1], 

B  nacTotimcii  pa6oTe  mbi  npoaHanH3itpyeM  pa3HHHHBie  o6nacTtt  BoiMOVKiioro  ripiiMcncniia 
MynBTttareHTHoro  no/ixo/ta  Ha  npitMepe  ta^an  TpaHcnopTHoit  hothcthkh  c  hcjibk)  bbwbuchim  chjib- 
hbix  h  cnaGbix  CTopoH  MynBTitareHTHoro  no/ixo/ia  KaK  cpe/iCTBa  pcmcima  TpaHcnopTHBix  3a^au. 

1  O03op  ochobhi>ix  npoSjieivi  ntiaiiiipoBaiiuti  TpaHcnopTHbix  nepeB030K 

B  nacTotimcc  Bpevtfl  H3BecTeH  pti/t  KOMnamtH,  KOTopbie  ooccncntBaioT  pememie  ta/tamt  njiairn- 
poBaHittt  b  noriiCTHKe:  Paragon,  CAPS,  Manugistics.  B  ocHOBe  sthx  chctcm  jtokht  Tpa/umiioimBic 
MaTeMaTHHecKHe  ajiropitTMBi,  GatHpyioimteca  Ha  MCTO/iax  minaMituecKoro  n po rp a m m it p o b a n it it 
constraint-nporpaMMHHra  [2], 
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BMecTe  c  TeM,  ana  sthx  chctcm  xapaKTepeH  Ha6op  npo6neM.  B  nepByio  onepe/iB,  /Tannine  chc- 
TeMti  HMeioT  BCTpoeHHyio  «>KecTKyio»  MoaenB  jiorncTHHecKnx  onepaunn  (HanpuMep,  pa3B03  rpy30B 
H3  ncirrpa),  KOTopyio  ipy/ino  huh  ncB03Moacno  MO/iniliniinpoBaTB  huh  AonojmaTB.  HanpuMep,  npn 
nnaHHpoBaHHH  pacnncaima  ana  nepeB030K  cocTaBHTenB  .qojiaceH  ynecTB  MHoacecTBO  orpaiiHHcnnii  h 
Tpe6oBaHHH,  BKJiioHaa:  3aKOHoaaTenBHBie  orpaHHHeHiia  ana  paooncro  ,tii  a  BO/imeJia;  Tpe6oBaHHa  k 
nocae^OBaTenBHOCTH  3arpy3KH-pa3ipy3KH;  cobmgcthmoctb  rpy30B,  rpy30BHK0B  h  CKJia^oB;  pabonee 
BpeMa  CKJiaaoB  h  MHoroe  /ipyroc.  YneT  Bcex  sthx  orpann'ieiiHH,  sanacTyio  iichctko  3a^aHHBix,  aena- 
eT  3a^aay  /loCTaTonno  TpyuoeMKOH  h  orpannHHBacT  npHMeHHMOCTB  k  Hen  KnacciiHecKiix  MaTcviaTH- 
aecKHX  anropHTMOB. 

Bo-BTOpBIX,  CHCTeMBI  paCCHHTaHBI  HCKJHOHHTeJIBHO  Ha  OaT'I-pOKHM,  B  KOTOpOM  CHCTGMa  HaKan- 
jiHBaeT  3aica3Bi,  KOTopBie  b  onpe/icncniiBin  momciit  (HanpuMep,  b  8:00  yTpa),  BBO/iaTca  b  CHCTeMy  h 
pacnpe/ienaioTca  no  TpaHcnopTHBiM  cpc/iCTBaM,  hto  iaTpy/inaeT  npoMcncnHC  pacnneaHna  b  peajiB- 
hom  BpeMeHH  huh  v'ict  nenpe/iBH/ieniiBix  co6bithh.  HanpuMep,  nonoMKa,  onoB/iaiiHC,  ot3bib  npiiHa- 
Toro  3aKa3a  h  t./p  Ocoobim  caynaeM  aBJiaioTca  bctpchiibic  (backhaul)  3aKa3Bi,  no3Bo:iaiomHe  omy- 
thmo  yBeaHHHTB  aoxoABi  ot  nepeB030K  3a  chct  iio/ixBaTa  3aKa30B  Ha  nopoacmix  (name  Bcero  obpaT- 
hbix)  pencax. 

B-TpeTBux,  pacnucaHHe,  nocTpoeHHoe  b  naniiBix  cucTeMax,  TpcoycT  obasaTCJiBiioH  pyinon  ,io- 
bozikh,  hto  npcacTaBaacT  co6oh  BecBMa  cjioacnyio  3a^any.  JJjm  BHeceHna  aaace  ncooaBiiiHX  H3MeHe- 
hhh  b  pacnucaHHe,  iicooxo/ihmo  H3MeHaTB  ncxo/iHBie  /laniiBie  h  3aHOBO  c  caMoro  Hanajia  3anycKaTB 
nporpaMMy,  hto  mo’/Kct  TpeoonaTB  hcckojibko  nacoB. 

B-neTBepTBix,  b  ynoMaHyTBix  cucTeMax  He  yHHTBiBaioTca  nn/iHBH/iyaiiBnBic  ocoociiiiocth 
(cTpaTernu,  orpaiiHHcnna,  npc/inonTcnna)  Bcex  TpaHcnopTHBix  epe/iCTB  cjjaoTa,  ocooeimocTCH  kiih- 
eHTOB  h  peanH3yeMBix  3aKa30B  h  t.,t. 

B-naTBix,  He  pea:iH3yK)Tca  whcjiobchcckhc  3bphcthkh»  -  iio/ixo/ibi  k  nocTpoeHHio  pacnucaHHH, 
ocHOBaHHBie  Ha  acHTencKOM  onBiTe  onepaTopa.  Kax  OT^eaBHBiH  momcht  ctoht  bbi/iciihtb  ncB03Moa<- 
hoctb  ManiHHHoro  npcoAOJicnna  orpann'ieniiii  mo/icjih,  KOTopBie  MoacHO  6bijio  6bi  o6ohth  b  cnjiy  hx 
1 1  cooa 3aTcn biiocth .  HanpuMep,  BpeMa  OTipy3KH  movkct  6bitb  c/ibhiivto  no  /loroBopennocTH  c  onepa- 
TopoM,  rpy30BHKH  MoryT  o  6  m  c  1 1  n  b  a  t  b  c  a  (|)ypaMH  /in  a  ycKopeHna  npouccca  norpy3KH,  b  rpy30BHK 
nacTO  mtokho  3arpy3HTB  HeMHoro  Oohbiiic  aaaBJiennon  eMKOCTH.  nocKOJiBKy  npn  nocTpoeHHH  pacmi- 
caHHa  TpaflHHHOHHBiMH  MCTO/iaMii  He  coxpaHaeTca  uii(])opMaiiHa  o  nenpeo/ioneniiBix  orpann'ieniinx. 
njiaHiipoBiuiiK  He  B03BpamaeTca  k  OTBeprHyTBiM  BapnaHTaM  .naace  b  Tex  caynaax,  ecjin  HapymeHne 
OrpaHHHeHHa  6bIIIO  MHHHMajIBHO. 

2  ripiiiMciiciiiic  MyjibTHareHTHoro  no/jxona 

2.1  IIocTpoeHHe  nepBOHanajibiioro  pacniicaiinn 

Tpa/iHunonno  b  KJiaccnHecKOM  rio/ixo/ie  nocTpoeHHe  pacnneaHna  «c  nyjia»  npe/inonaracT  npo- 
uccc  n oca c/io b  aT  cn  b  n o ro  njiaunpoBanna,  BBipoayjaiomeroca  b  nepcoop  BapnaHTOB  b  onpe/icnennoM 
HanpaBJieHHH .  O/inaKO  b  cnoacHBix  Mo/ienax  TpaHcnopTHOH  hothcthkh  kojihhcctbo  pacmicaHHH 
ohciib  bchhko,  h  ana  toto,  hto6bi  nocTpoHTB  pacnucaHHe  b  pa3yMHoe  BpeMa,  iicooxo/ihmo  orpaHH- 
hhtb  rnyoHiiy  noncKa,  b  pe3ynBTaTe  Hero  nonyHennoc  pacnucaHHe  OKa3BiBaeTca  He3(j)(J)eKTHBHBiM. 
noJiHBiH  nepcoop  BapnaHTOB  b  tbkhx  ycnoBiiax  HeB03MoaceH,  iiojtomv  6ojibihhhctbo  chctcm  hc- 
nonB3yeT  no/ixo/i  1 1  oca  e/io  b  aTcn  b  no  ro  npiiMeHeHna  orpann'ieniiii.  HanpuMep,  b  nepByio  0'iepc,iB 
nnannpycTca  onTHMajiBHoe  pacnpc/icncnHC  nanpaBnennii  nepeB030K.  3aTeM  Ha  nony'icnnBic  BapnaH- 
tbi  pacnpencnaioTca  no  cymecTByiomiiM  rpy30BHKaM,  h  nacTB  BapnaHTOB  OTOpacBiBacTca  noene  Ha- 
noaceHHH  orpaHHHeHHH  cobmccthmocth  h  rpyBononBCMnocTH .  H,  naKonen,  Ha  nocnc.Tncn  CTannn 
cncTeMa  nnannpycT  pacnucaHHe  ana  BonuTcnen.  TaKOH  cnocob,  xotb  h  npnc\mcM,  Bee  ace  MaaoscJ)- 
cJ)eKTHBeH,  nocKOJiBKy  nonpasyMCBacT  nepcoop  ohciib  oonBinoro  KOJinnecTBa  BapnaHTOB,  KOTopBie  b 
KOHeHHOM  HTore  OTceHBaioTca  b  pe3ynBTaTe  nanoaccnna  orpann'icnnH.  nony'icnnoc  pacnucaHHe 
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ooynaTanbHo  Tpe6yeT  /lopaooTKH.  ripuHCM  b  nepByio  onepepB  -  Ha  npe/iMCT  ooxo/ja  orpaiiHHeiiim. 
KOToptie  6bijih  oobabjiciibi  b  m etc m aT  h  h  ec  k o ii  MopeJiH  KaK  o6a3aTenBHBie. 

B  MyjiBTuareHTHOH  MopejiH  KaiacpoMy  o6i.eKTy  ciaBHTca  b  cooTBeTCTBue  nporpaMMHBni  areHT, 
kotopbih  npeflCTaBnaeT  HHTepecbi  /laimoro  o6i.eKTa  [3],  KavK/iBiii  o6i.eKT,  oy/iB  to  rpy3,  CKaa/i  huh 
rpy30BHK,  CTpcMHTCH  k  onpcpcJicimoH  penH,  h  oona/iacT  onpe/icJicniiBiMH  cTpaTcrHHMH,  omicBi- 
BaiomuMH,  KaK  3toh  penH  mtokho  /iocth'ib.  HanpuMep,  rpy3  HMeeT  pent  6bitb  nepeBe3eHHbiM  tohho 
b  cpoK.  Ecjih  ecTb  rpy30BHK,  kotopbih  ero  nepeBe3eT  -  npo6neMBi  HeT.  Ho  b  cmyapHH,  Kor/ia  HeT  hh 
opnoro  CBOOo/inoro  rpy30BHKa,  kotopbih  mot  obi  ero  B35ITB,  rpy3  /iojt/Kcii  HCKaTB  BapnaHTbi  peineima 
3toh  npo6neMbi.  O/iiia  H3  CTpaTeniH,  iiobbojihioihhx  /laimyio  npo6neMy  peniHTB  -  sto  neperoBopBi  c 
rpy3aMH,  KOToptie  MornH  obi  «no/iBiiiiyTBca»  bo  BpeMemi  h  ycTynuTb  paimoviy  rpy3y  CBoe  MecTo. 
Hpyraa  CTpaxeri'iH  npe/inonaracT  Becra  nepcroBopBi  c  rpy30BHKaMH,  KOTopBic  Moran  obi  cneunajibHO 
CKOppeKTHpOBaTB  CBOH  nyTb  TaK,  'ITOOBI  POCTaBHTB  paHHBIH  ipy3.  r PV30BHK.  B  CBOIO  OHCpCpB,  CTpe- 
MHTCJI  K  MaKCHMajIBHOMy  HCn0JIB30BaHHK)  CBOeH  ipy30BMeCTHM0CTH,  H,  B03M0)KH0,  COrjiaCHTCH  Ha 
TaKyio  cpenKy. 

KaK  MBI  BHpHM,  B  MyjIBTHareHTHOH  CHCTeMe  Ka>K,TBIH  OOBCKT  CTpeMHTCJI  POCTH'IB  nOCTaBJieHHOH 
nepc/i  hum  penH,  h  ncnonB3yeT  pa3JiHHHBie  CTpaTernn  pna  pocTHVKeima  stoh  penn.  B  Ka'iecTBC  6a30- 
bbix  areHTOB  iiciTOJiBiyiOTCH  Ha  pBa  Tuna:  «3aKa3Bi»  h  «pecypcBi».  KaiacpBiH  3aKa3  /iobt/Kcii  HaiiTH  pe¬ 
cypc,  KOTopBiH  ero  HcnonHHT  MaKCHManBHO  nopxo.XJHHHM  pna  Hero  cnoco6oM,  h  Hao6opoT,  Ka>K/iBiH 
pecypc  CTpeMHTca  HaHTH  iiaiiooncc  bbitophbih  pna  ce6a  3aKa3.  B  npoiicccc  nocTpocimi-i  pacnncaim?i 
«c  Hyna»  Bee  pecypcBi  cbooo/hibi  h  Bee  hh  o/ihii  3aKa3  He  o6cny>KeH,  no3To\ty  KaayjBiH  3aKa3  bbi6h- 
paeT  ce6e  tot  pecypc,  kotopbih  eMy  6onBHie  rio/ixo/uiT.  O/inaKo  cKopo  cbooo/hibic  pecypcBi  3aKaH- 
HHBaioTca,  h  3aKa3Bi  na'iHiiaioT  KoiicjiJTHKTOBaTB.  paxpc i [ i c 1 1 ii >i  kohiJjjihktob  3aKa3Bi  h  pecypcBi 

BCTynaioT  b  neperoBopBi  c  penBio  HaHTH  KOMnpoMiiecHBiH  BapnaHT.  Oco6o  cnepyeT  otmcthtb,  hto 
ycnoBiui  (JiopMHpoBaiiHH  h  paipcinciiiiJi  kohcJuihktob  nocTpoeHBi  Ha  npaBHJiax  MopenH,  BcnepcTBiie 
Hero  OOBC/IHIICIIHC  HHPHBHPyajIBHBIX  HHTepeCOB  o6BeKTOB  B  KOHeHHOM  HTOre  OTpaVKaCT  HHTepeCBI 
Been  chctcmbi,  T.e.  (])op\mpyeTca  pacnucaHHe,  y/ioBJieTBop>iioincc  ycnoBiuiM  cucTeMBi  h,  nycTB  He 
o6a3aTenBHO  onTHManBHoe,  ho  iiaxo/wiieecfl  b  coctohhhh  BiiyTpeimcH  rapMOHim,  nocKOJiBKy  no- 
CTpOeHO  Ha  B3aHMHOM  CO'ICTailHH  HHTepeCOB. 

TaKHM  o6pa30M,  naaimpoBaiiHC  He  npepcTaBnaeT  co6oh  n oca epo b  aTcn  b  1 1  bi  ii  nepe6op  BapnaH- 
tob  -  noncK  H/icT  «co  Bcex  CTopoH»,  b  pe3ynBTaTe  Hero  rioay'iciiiioe  pacnucaHHe  He  CTpa/iacT  «o/i- 
ho6okoctbk»>.  KpoMe  Toro,  TaKoii  rio/ixo/i  no3BonaeT  Ha  ypoBHe  CTpaTeniH  rioppcpvKaTB  «HenoBene- 
CKHe»  3BpncTHKH,  KOTopBie  HeB03Mo>KHo  vhcctb  npn  i  icon c/io  BaTcn b i io m  nepe6ope  BapnaHTOB: 

1)  Hammamb  pacnpedenenue  pecypcoe  aiedyem  c  mex,  mmopue  nejifuomcn  mudonee  mpedoea- 
mejibHbiMU  e  ommuiemm  coeMecmimocmu.  HanpuMep,  earn  H3BecTHo,  hto  3aMopo>KeHHBiH 
rpy3  MO>KeT  6bitb  pa3MemeH  tojibko  Ha  rpy30BHKe,  ocHameHHOM  xohophubhiikom,  to,  cnepoBa- 
TenBHo,  rpy30BHKH  c  xojtoahjibhhkom  hbjihiotch  6onee  hciiiibim  pecypcoM,  h  cnc/iycT  b  nepByio 
O'icpc/IB  paccMOTpeTB  BapnaHTBi  penecoo6pa3Horo  iianoaiicinui  sthx  pecypcoB. 

2)  Tlpu  njia.Hupoea.Huu  Mapiupyma  zpy3oeum  Heo6xodimo  ynunmeamb  eo3MOMjHocmb  mozo,  mno 
e  ciuiy  HenpedeudeHHbix  odcmonmejibcme  eMy  npudemcn  eo3epau\ambai  m  6a3y,  He  3aKomue 
Mapiupyma.  Hcxopa  H3  stoto,  pa3yMHee  Bcero  naaimpoBaTB  MapmpyT  TaK,  hto6bi  nepBaa  toh- 
Ka,  KOTopyio  noceTHT  rpy30BHK,  6Bina  naHOoncc  ypaacinioii  ot  6a3Bi,  hto6bi  nocne  Hee  rpy30- 
bhk  ecTecTB eHHBiM  nyTeM  B03Bpamanca  Ha  6a3y. 

3)  IJpednouumamb  eapuanmu  njianupoeanuH  3aKa3oe  m  zpy3oeum,  dm  Komopux  yoice  3anjiami- 
poeami  onepaifuu  nozpy3Ku/pa3zpy3Ku  e  mom  ax,  6jiu3kux  k  momaM  nozpy3Ku/pa3zpy3Ku  dan- 
hozo  3UKa3a.  TaKHe  BapnaHTBi  pojdkhbi  «BBinrpBiBaTB»  paace  ecnn  ohh  6onee  poporn  b  peann- 
3an,HH,  HeM  BapnaHT  naaimpoBaiiHH  Ha  hobbih  rpy30BHK. 

4)  He  eoejiemmb  e  onepaipuo  odMena  zpy30M  me  zpy3oeuKu,  3azpy3m  Komopux  yoice  fwwma  k 
nojiHOU.  Phck  pa3pyniHTB  y5Ke  ycToaBuiHHca  Ha6op  rpy30B  Ha  nepeB03Ky  pocTaTO'ino  BenHK  h 
He  onpaB.TBiBaeT  ripcuMyiiiccTB  onepam-m  o6MeHa,  opueHTHpoBaHHOH  Ha  pa3pemeHHe  ncripc.T- 
BHPCIIIIBIX  KOH(J)JIHKTHBIX  CHTyaHHH. 
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TaKHM  o6pa30M,  yace  Ha  3Tane  6aTH-pc>KH\fa  MyntTHareHTHbie  cmctcmbi  noMoraioT  cocTaBnaTb 
6onee  peanncTHHHbie  paciincanna  3a  chct  yncTa  cTpaTeran  rioBc.icniiH  h  npcnnoHTcniiH  Kaacnoro 

OObCKTa  B  OTAeAbHOCTH . 


2.2  JlHiiaMHHecKoe  imieiienuc  pacniicamia 


Ochobhoh  npo6neMOH  nio6oro,  naace  Hncanbitoro  pacnucaima,  abaactch  tot  (})aKT,  hto  b  no- 
AaBnaiomcvf  6onbHiHHCTBe  cnynaeB  oho  HcnonHaeTca  c  otkjiohchhsimh  ot  nnaHa.  IIpaKTHKa  nok'aibi- 
BaeT,  hto  b  HcnoJiHOHHH  nioooro  nnaHa  Bcer^a  npoHcxoAaT  c6oh,  h  nosTOMy  naace  nnaH,  cocTaBJieH- 
HBIH  OnTHMajlBHBIM  o6pa30M,  HO  He  H  p  CAV C  M  3T  p  H  B  a  I O  III  H  H  BepOATHMX  H3MeHeHHH,  xyace,  HeM  nnaH, 
He  ctoab  onTHMajiBHBiH,  ho  no3BOJMiomHH  BHecTH  6e3  OO-Bbinoro  ymep6a  ncKOTopwc  H3Mencima, 
BbiiBaimbic  nenpc.iBH.TCimbiMH  o  6  c  to  are  jib  c  tb  a m h  [4]. 

IIomhmo  ccTCCTBCimbix  npiiHHH  b  bh.tc  onoBAanmi  h  nonoMox,  b  HHAycTpnii  rpy3onepeB030K 
cymecTByeT  eme  OAna  npiiHima,  BbnbiBaiomaa  HapymeHHe  cocTaBJieHHoro  pacimcanna  -  sto  noA- 
XBaT  «TpcTbHX»  rpy30B  c  uenBio  yMciibmcima  nopo>KHero  npo6era  rpy30BHK0B.  He  ovavhh  bkjiio- 
HeHHBiMH  b  hcxoahoc  pacnucaHHe,  ohh  HeMHHyeMO  HapymaioT  nnaH  iicpc/iBH>Kcnnn  rpy30B,  h  Kaac- 
abih  rionxBaHcimbiH  rpy3  Tpe6yeT  KoppeKHHH  cymecTByiomero  pacnucaima.  B  KJiaccHHecKOM  noA- 
xoac  Bee  3th  oncpaiiHH:  h  pemeHHe  o  noAXBaTe  rpy3a,  h  nepennaHnpoBaHHe  -  npoH3BOAflTca  Bpyn- 
Hyio. 

B  MynBTHareHTHOH  moacah  noTeHHuajiBHbie  backhaul-rpy3M  Taicace  cjjHrypnpyiOT  KaK  caMO- 
CToaTenbHbie  3aica3H.  C  tohkh  ipcima  rpy30BHK0B  sth  3aica3H  MeHee  ripHopHTCTiibi.  hcm  3aKa3bi  ot 
CObCTBeHHOH  KOMnaHHH,  H  npH  IICOOXOAHMOCTH  Bbioopa  «HAH-HAH»  Bti6op  OyACT  CACAail  B  nOHB3y 
«CBoero»  3aKa3a.  O/inaKO  ecnn  pent  hact  ahiiib  o  BenHHHHe  pacxoAOB  Ha  HcnonHeHHe  3aica30B,  rpy- 
30bhk  CKopee  paccMOTpHT  Bapi-iaiiT.  rAC  oh  npoAcnacT  nyTb  6ohbhihh  nyTb.  ho  BbinonimT  06a  3aica3a, 
nocKOAbKy  sto  6onee  bbitoaho. 

B  o6meM  cnynae  a  1060c  HapymeHHe  pacnucaHH a  -  oyAb  to  bcacactbhc  fiosibaciiiim  hoboto  3a- 
Ka3a  hah  ace  bcacactbhc  orio3AannA  hah  nonoMKH  rpy30BHKa  -  bachct  3a  co6oh  B03HHKH0BeHHe 
KOH(J)AHKTa  MC/KAy  yace  cymecTByiomHM  pacni-icaimcM  h  B03HHKmHMH  oocto at ca bct  Ba m h .  npHHeM 
CnenyCT  OTMeTHTB,  HTO  AailllblH  KOH(|)AHKT  HOCHT  AOKaABHBIH  XapaKTep:  HBMCIlHAHCb  He  OOIUMC  npa- 
BHAa  MOACAH,  He  BaKOIlbl  CHCTCMbI,  a  npOCTO  OAHH  H3  peCypCOB  0n03AaA  HAH  BblOblA  H3  Hrpbl,  H  Te- 
ncpb  ero  pa6oTy  aoajkhbi  bbatb  Ha  ccoa  Apyrne.  ToHKa  B03HHKH0BeHHe  KomjwniKTa  nopoacnaeT 
«BOAHy  neperoBopoB»,  KOTopaa  6yAeT  pacnpocTpanarbca  no  pacmicaHHio  ao  Tex  nop,  noxa  koh- 
(Jjahkt  He  6yAeT  pa3pemeH.  PaccMOTpHM  npHMep  Taxon  CHTyaunn:  riycTb  b  cncTeMy  nonan  «TpeTHH» 
3axa3  X,  KOTOpblii  MOVKCT  ObITb  B3aT  rpy30BHK0M  A,  KOTOpblH  COTAaCHO  paCnHCaHHK)  AOAACCII  pa3Be3- 
th  riflTb  rpy30B  no  nara  paaiibiM  tomkam  (pncyHOK  1).  Ecah  rpy30BHK  rionocpcT  rpy3  X,  to  oh  He 
ycneeT  pa3Be3TH  Bee  rian,  rpy30B  h  BcpnyTbca  Ha  6a3y,  nocKOAbKy  iaKon  orpaHHHHBaeT  BpeMa  no- 
e3AKH. 


06o3HcmeHun: 

A  3arpy3Ka 
Bbirpy3Ka 

-  rpy30BHK  A 

-  r py30BHK  B 


PncyHOK  1  -  PacnncaHHe  jxo  npHHaTHH  HOBoro  3aica3a 

Hto6bi  pa3peniHTb  bo3hhkihhh  koh(J)jihkt,  «BOJiHa  neperoBopoB»  H^ex  ^ajibine  h  BOBJieicaeT  b 
ce6a  rpy30BHK  B,  MapinpyT  KOToporo  npoxoOTT  nepe3  TOHKy  Bbirpy3KH  rpy3a  HOMep  5.  B  pe3ynbTaTe 
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neperoBopoB  rpy30BHKH  aocTuraioT  caeayiomero  KOMnpoMHeca:  rpy30BHK  A  c6paci>iBaeT  rpytbi  4  h 
5  b  TOHKe  4  h  KpaTHanniMM  nyTeM  nanpaBJincTCfl  Ha  6a3y,  a  rpy30BHK  B  coBepmaeT  iicooabmoc  ot- 
KJioHeHHe  ot  MapmpyTa  h  iioaortpaeT  b  tohkc  4  rpy3,  npeaiiaiiia'ieinibiH  ajm  tcikh  5  (pucyiiOK  2). 
Ecjih  TaKaa  AoroBopeimocTb  He  HapymaeT  nnanoB  rpy30BHKa  B,  Ha  stom  BOJiHa  neperoBopoB  3aTy- 
xaeT. 


PiicyHOK  2  -  H3MeHCHHoe  pacnncamie  nocne  npinwTHa  hoboto  3aKa3a 

TaKHM  o6pa30M,  b  paccMOTpeHHOM  npuMepe  cymecTByiomee  pacnncaiine  6blho  ai-mavn-HiccKH 

MoaH(J)HpHpoBaHO  Tax,  hto  b  HeM  noaBHJioct  MecTO  ana  BtiroaHoro  3aKa3a. 

3aKJiiOHeHHe 

B  nacToamcH  pa6oTe  paccMOTpeHbi  npo6aeMbi  nocTpoeima  TpaHcnopTHBix  pacmicaHHH  h  npo- 

Beacn  aHajiH3  bo3mo)khocth  ripuMeiiermr-i  MyabTHarcnanoro  rioaxoaa  b  aaimoii  oGnacra. 

K  ochobhbim  npeHMymecTBaM  ncrioab30Baima  MyabTHareiniioro  rioaxoaa  mo>kho  OTHecTH  cne- 

ayioniHe: 

•  c6ajiaHCHpoBaHHi>iii  rioaxoa  k  npoucccy  nocTpociina  pacnucaiina; 

•  yacT  HiiariBHayaabiibix  3aaau  Ha  ypoBHe  Kaayjoro  OTacaraio  BtnToro  saxasa  h  pecypca; 

•  ncnoar/iOBarme  b  npoucccc  naaimpoBaima  CTpaTcrnH,  HHTyHTHBHO  Hcnonb3yeMbix  aenoBeKOM 
Ha  6a3e  onbua; 

•  B03M05KH0CTB  3(])(|)ckthbiioh  h  6bicTpoH  KoppeKHHH  pacimcariHH  b  caynae  HapyiueHHH. 

IlepcneKTHBbi  paiBH  rua  rioaxoaa  CBarbiBaioTca  c  noaaepracKOH  btophhhoh  aorncTHKH,  pacniH- 

peHHeM  cocTaBnaioiuHx  ripoHiBoacTBeiiiioH  aorncTHKOH,  caMoooyueiineM  areHTOB  b  xoac  paooTbi  h 

cnocoonocTbio  areHTOB  npiiHHMaTb  CTpaTernnecKHe  pcnicima. 
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Abstract 

This  article  describes  the  approach  of  building  ontologies  for  multiagent  application  in 
transportation  logistic.  This  approach  differs  from  the  traditional  method  of  ontology  building  by 
extraction  of  the  base  level  of  transportation  ontology.  The  use  of  such  approach  allows  to  specify 
only  ontology  broadening  specific  for  particular  problem  domain  area.  The  article  describes 
examples  of  a  big  British  truck  company  ontology  and  ontology  of  scheduling  of  oil 
transportation  by  very  large  crude  oil  carriers  (VLCC). 

BBe/jeHHe 

B  HacTOJtmee  Bpcxtti  Bee  6onee  aKTyajibnon  CTanoBHTbca  Banana  cocTaBJieHiisi  pacnncanna  ann 
citcTeM  TpaHcnopTHOH  jiorHCTHKH.  IlepeB03KH  rpy3a  no  Mopio,  no  cyme,  no  Bo  tnyxy  hmciot  o6mne 
iipnnnniiBi,  ho  b  Tonce  b  pc  via  oona/iaioT  pocTaTO'tnBiM  kohhhcctbom  xapaKTepHbix  oco6eHHOCTen, 
KOToptie  cncnycT  ymiTBiBaTB  npn  nnanupoBaiiHH.  Ctiovkiioctb  nocTpocnini  Taxnx  pacnncaHnn  3a- 
KmonaeTca  b  vuctc  orpanHueniin  n  6n3Hec-npaBHi[,  cnenmjtnnHbix  ana  KOHKpeTHon  npc.TMCTiioii 
o6nacTH. 

OTaenemie  3HaHiin  npe.iMCTnoii  oGnacra  ot  anropnTMOB  nnannpo Banna  no3BonneT  peann30- 
BaTb  yHHBepcanbHbin  HHCTpyMeHT  ana  pemefflin  TaKiix  3aaau.  3HaHiin  npenxtCTnon  oGnacra  npeana- 
raerca  BtraecTH  b  OHTOJiornio  TpaHcnopTHOH  norncTHKH.  Ilpn  3tom  pacnncaHne  yaoGno  cocTaBnaTB 
c  noMombio  MyjiBTnareHTHoro  nnamipoBmiiKa  [1],  ncnonB3yiomero  3HaHne  H3  OHTOnornn. 

EcTecTBeHHO,  hto  ana  pemenna  Bcero  Ninorooopajna  TpaHcnopTHBix  3aaau  He  movkct  6bitb  no- 
CTpoeHa  cnnncTBcnnaa  oiiTonorna.  riocTpocnnc  Taxon  yHHBepcaJiBHon,  Bceo6BeMmomen  OHTOnornn 
npuBeno  6bi  k  noTepe  /tCTaucn  n  orpannueniiii  mhothx  koiiciiibix  TpaHcnopTHBix  3aaau.  Hcxoaa  H3 
3toh  nocBimcH,  npeanaraeTca  paincunTb  oHTonormo  TpaHcnopTHOH  norncTHKH  Ha  ana  ypoBHa  -  6a- 
30bbih  n  pacmnpeHHBin  [2],  hjih  ypoBeHB  npnKJia/tHBix  OHTOnornn. 

Ba30BBin  ypoBeHB  rio3BoaticT  3aaaTB  ocHOBHBie,  yHHBepcanBHBie  nona'ina  (3axa3  Ha  nepeB03Ky, 
pecypc).  Ha  KOHLtenTBi  6a30B0H  OHTonormi  onnpaioTca  anropiiTMBi  nnannpoBanna,  a  b  uacTHOcm, 
areHTBi  BnpTyajiBHoro  pBraxa  TpaHcnopTHOH  norncTHKH  b  npoucccc  neperoBopoB  no  noncKy  Bapn- 
aHTa  pacnncanna. 

B  to  Bpcvm  KaK  oaaoBaa  oHTonorna  ennna  ana  Bcex  TpaHcnopTHBix  3aa.au,  npmcnaaHBie  ohto- 
noniH  cncnH(])HunBi  ana  OTaenbHO-B3aToro  onaneca.  TaKnc  OHTonorHH  hmciot  annaMn'iccKnii  xa- 
paKTep  h  no3BonaioT  pa3BHBaTB  OHTononiH,  bhochtb  b  hhx  hobbic  nona'ina,  orpannuenna  h  npaBHna 
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ojiHOBpeMeHHO  co  cropoHBi  mhothx  nom>30BaTeneH  6e3  HiMcneniia  cTpyKTypBi  chctcmbi  nnaHiipo- 
BamiJL 

TaKoe  pa3,3CJTCMiic  ohtojiothh  npe/iMCTiioii  o6nacra  ana  MynBraareHTHBix  chctcm  ooecncniBa- 
eT  «npo3paHHOCTB»  ee  nocTpoeima  h  noiBonacT  n3HaHajiBHO  3a^aTB  npaBHJia  paccy>KAeHHJi  h  noBe- 
Achhji  areHTOB  b  6onee  o6meM  bh/ic,  He  Tpe6yiomeM  nocToaimoii  Mo/iH(])HKaiiHii.  He3aBHCHMo  ot 
^aJiBHenmero  pa3BHTna  /innaMH'iccKoii  nacra  ohtojiothh. 

1  Ea30Ban  ohtojiothh  ajih  3aAa*i  TpaHcnopTHoii  jiomcTHKH 

Ilpn  aHanH3e  npuMepoB  TpaHcnopTHBix  Ba/pi'i  [3],  [4]  6bijih  bbiacjichbi  pa  a  o6mnx  nonsrmii  h 

OTHOmeHIIH  MC’/KTiy  HHMH  RJlfL  ASHHOH  ripCAMCTHOH  o6naCTH.  Ha  OCHOBe  3THX  nOHHTHH  6BIJia  no- 
CTpoeHa  6a30Baa  ohtojiothji  ana  njianupoBanna  pacmicaHHH  b  3aAanax  TpaHcnopraoii  jiorncTHKH. 
PaccMOTpuM  rioppooncH  3Ty  ohtojiothio. 

HeoTBeMneMOH  nacrbio  ak>6oh  TpaHcnopraoii  3a/;aHH  aBnaioTca  iionai  na  3axa3a  (saKasa  Ha  ne- 
peB03Ky)  h  pecypca,  kotopbih  ocymecTBJiaeT  rpy3onepeB03Ky  (HanpuMep,  ipaHcnopTHoro  cpe/icTBa). 

llonaTHC  pecypca  npeACTaBJieno  b  ohtojiothh  KJiaccoM  Resource,  ana  KOToporo  3apaiiBi  cne- 
pyiomnc  o6a3aTenBHBie  aTpn6yTBi: 

•  OptimalSpeed  -  onraMajiBHaa  ckopoctb  ncpcMcmeniia. 

•  Capacity  -  bmccthmoctb  pecypca 

•  InitialLocation  -  rcorpa(])HliccKaa  TOHKa,  b  KOTopon  pecypc  bxo/iht  b  CHCTeMy 

•  InitialDate  -  /umi  h  Bpcvia.  Kor^a  pecypc  bxoaht  b  CHCTeMy 

•  HomeBase  -  6a3a  pecypca  (rcorpa(])H'iccKaa  TO'iKa,  k  KOTopon  pecypc  npunucaH) 

•  NeedReturnToBase  -  6yneBBiH  aTpuoyT.  kotopbih  yKa3BiBaeT,  aojdkch  jih  KOHKperaBiii  3K3eMn- 
jiap  pecypca  BOiBpamaTBca  Ha  6a3y  b  koiihc  nyra. 

Jinn  aa^a'i  TpaHcnopraoii  norncTHKH  movkiio  bbiacjihtb  neTBipe  ypoBiia  act3jih3 aiiHH  3aKa3a: 

•  ToHKa  nymu  wiu  mourn  ucnojmemm  onpeflenaeT  mccto  h  BpeMa  oahoh  onepau,HH  b  3aKa3e.  Toh- 
Ka  HCTioaneniia  xapaKTepi-nycTca  rcorpa(])H'iccKHM  noJio>KeHHeM  (yHHKajiBHoe  mta  rcorpa(])HHC- 
ckoh  tohkh),  THnoM  oriepam-m  (norpy3Ka  rpy3a,  BBirpy3Ka  rpy3a,  jiio6oe  achctbhc,  He  CBajan- 
Hoe  c  rpy30M),  ee  ajihtcjibhoctbio,  a  TaK>KC  nepnoAOM,  b  kotopbih  aojdkho  iia'iaTBca  BBinonHe- 
Hue  onepapuH. 

•  r ays.  OcHOBHBie  xapaKTepHCTHKH  rpy3a  -  ero  Tun  h  o6bcm/bcc. 

•  Tpancnopmuan  uncmpyiofm  -  HHCipyKHiia  Ha  nepeB03Ky  rpy3a. 

•  3a KWi  -  Ha6op  (oAiia  hjih  6onee)  cbjbhbix  TpaHcnopTHBix  HHCipyKHHH. 

J\nn  yKa3aHHBix  noHaran  b  ohtojiothio  6bijih  bbcachbi  cacpyiomne  KJiaccBi  o6bcktob: 

•  Kjiacc  Waypoint  (TOHKa  HcnoJiHeHiia)  c  aTpn6yTaMH  Location  (ctpokobbih),  OperationType  (ne- 
peHucnHMBffl),  Duration  (penBiH,  H3MepaeTca  b  MHHyTax),  AvailabilityBeginTime  h 
AvailabilityEndTime  (AaTa/BpeMa). 

•  Kjiacc  Cargo  c  aTpn6yTOM  Volume  (BemecTBeHHoe). 

•  Kaacc  Transportation  Instruction,  CBH3BiBaiomHH  KJiaccBi  Waypoint  h  Cargo. 

B  jiorncTHHecKHX  cucTeMax  Ha  caMOM  BepxHeM  ypoBHe  3aKa3  -  3to  cjiojkhbiii  o6bckt,  kotopbih 
onucBiBaeT  no’/Kcaaima  3aKa3'iiiKa.  HanpuMep,  b  KanecTBe  3aKa3a  movki io  paccMaTpiiBaTB  pocTaBKy 
noJiB30BaTeJiio  KOMmioTepa,  kotopbih  coctoht  H3  mhothx  komhohcht:  chctcmhoto  6noKa,  mohhto- 
pa,  nporpaMMHoro  ooccnc'icima  h  T.n.  Ho  ana  3aaan  TpaHcnoprapoBKH  TaKOH  cjiojkhbih  3aKa3  BBipo- 
AHTca  b  Ha6op  CBaiamiBix  TpaHcnopTHBix  HHCTpyKHHH  no  AOCTaBKC  Bcex  komhohcht  ot  KOHKperaBix 
nocTaBiuiiKOB  b  MecTO  c6opKH  KOMnBioTepa,  a  TaioKe  HHCTpyKHHH  no  pocTaBKC  KOMnBioTepa  3aKa3- 
HHKy.  3aAana  pcarpcrann h  3aKa3a  Ha  cocTaBJimomne  aBnaeTca  otacubhoh  Ba/ia'ieii,  h  oobi'iiio  Ha 
bxoa  TpaHcnopTHBix  naaimpoBiiuiKOB  nocTynaioT  y>Ke  totobbic  TpaHcnopraBie  HHCTpyKHHH.  ncxo.ia 
H3  3toh  nocTaHOBKH,  noHarae  3aKa3a  6bijio  BBraeceHO  3a  paMKH  .Taimoro  uccacpoBanna. 

PaccMOTpuM  rio/ipooiicc  rionaTiic  «TpancnopTiiaa  uncTpyKnuaw. 
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Tpaiicnopxnaa  niicrpyKr [hjt  coctoht  H3  Ha6opa  tohck  ncnoaiicniia  (oana  h  6onee),  Koxopbic 
MoryT  6i>iTb  CBaiaiibi  c  rpy30M.  HanpiiMep,  b  TpaHcnopTHOH  imcTpyKiiwi  movkct  6bitb  omicaHO,  hto 
HyacHO  nepeBe3TH  rpy3  G  b  pa3Mepe  x  tohh  H3  tohkh  A  b  xo'iKy  B.  TpancnoprnaH  imcTpyKniia  Mo¬ 
aceT  obiti,  h  KaK  6onee  cnoacHOH,  Tax  h  6onee  npocxoii.  OHa  MoaceT  cocToaxb  toubko  H3  onnoii  tohkh 
HcnonHeHHa,  He  CBaiaimoii  c  rpy30M.  IlpuMepoM  MoaceT  cnyacHTt  HHcrpyKipia  Ha  nocT a b Ky  nycToro 
pecypca  k  rcorpaijiii'iecKoii  tcikc  ana  nanbiieiimero  Hcnonb30BaHHn  (,xocTaBKa  rpy30BHKa  k  ([laopn- 
Ke,  KOTopaa  BnocneacTBini  b  Tcieime  ;uia  iiciionbiycT  ero  no  CBoeMy  ycMOTpeHHio). 

Eonee  cnoacHaa  HHCipyKHiia  (|)op\iynHpyeTca  oobi'iiio,  hto6bi  3a,xaTB  saKas  Ha  nepeB03Ky  rpy3a 
H3  OnHOH  XCOXpa(|)HlICCKOii  TO'IKH  B  IICCKOJTbKO  /ipVXHX  (multi-drop)  HUH,  Hao6opOT,  H3  HeCKOJIBKHX 
to'ick  b  on n y  (multi-collect),  rtpii  3tom  iiHCTpyKHiia  MoaceT  Tpe6oBaTb  nepeBe3Tii  o.xhii  huh  6onee 
rpy30B.  B  cjiyiac,  eenn  rpy3  aBJiaeTca  .xcniiMbiM  (100  tohh  hciJith,  20  naiuiCT  cTiipantHoro  nopom- 
Ka)  MoacHO  3a,iaTb  o.xny  TO'iKy  norpy3KH  (([laopiiKa,  nocTaBiuiiK,  nopT  BbipaooTKH  hciJith)  ii  iiecKoxib- 
ko  to'ick  Bbirpy3KH,  b  Kaacaoii  H3  KOToptix  oy.iCT  pa3ipyaceHa  /loxia  rpy3a. 

/(na  HeKOTopbix  npe.XMCTiibix  oo.xacTcii  BaacHO  hmctk  B03MoacHOCTb  onpc.xc.xixTb  iiecKOJibKO 
rpy30B  b  paMKax  o.xnoii  TpaHcnopTHOH  HHCTpyKHiiii.  B  'iacTiiocTH  TaKOH  no/ixo/i  xapaKTepeH  ana 
KypbepcKiix  cnyac6,  Koraa  TpeoycTca  b  oaHon  aocTaBKe  npiiBe3Tii  HecKonbKo  pa3HopoaHbix  npeaMe- 
tob  (HanpiiMep,  micbMo  h  oanaeponb),  noaoopamibix  b  pa3Hbix  TO'iKax. 

/(na  toto,  'iTOObi  3aaaTb  b  OHTononin  Taxyio  CBa3b  rpy30B  h  tohck,  BBeaeHO  OTHomeHiie 
HaveCargo  Meacay  KnaccaMH  Waypoint  h  Cargo  c  aTpuOyTOM  Quantity,  KOTopbiii  onpeaenaeT  KaKoe 
KonHHecTBO  yKa3aHHoro  rpy3a  HyacHO  3arpy3HTb/Bbirpy3HTb  b  yKa3aHHoii  tohkc  riy  i  H. 

JUjifL  omicaHiia  TpaHcnopTHOH  imcTpyKiu-in  Taxace  BaacHO  noHaTiie  3aKa3HHKa  -  Knacc  Customer, 
Kaacabin  3K3eMnnap  KOToporo  MoaceT  6biTb  CBa3aH  OTHomeHiieM  HaveOrder  (nvicTb  saxas)  c  oamiM 
iimi  HecKonbKHMH  3K3eMnnapaMH  Knacca  Transportation  Instruction. 

KpoMe  yKa3aHHbix  KnaccoB  b  6a30Byio  'iacTb  oHTonoriiii  BeaeHbi  noHaTiia  omicaTenb  reorpa- 
(JjHHecKOH  tohkh  (Knacc  Location )  h  omicaTenb  MapmpyTa  (Knacc  Route).  Bbiaenemie  TaKiix  KnaccoB 
no3BonaeT  onpeaenHTb  b  BiipTyanbHOM  pbiHKe  ana  nnaHiipoBamia  pacmicaHHH  TpaHcnopTHbix  ceTeii 
cooTBeTCTByiomux  areHTOB,  KaK  omicaHO  b  [  1  ] .  TaKOH  noaxoa  no3BonaeT  omicaTb  HeKOTopbie  Tiinbi 
to'ick  h  MapmpyTOB,  KOTopbie  HMeiOT  cneiiH(J)HHHbie  orpaHHHeHiia  iimi  npaBHna  npoxoaa  (TaKne  KaK 
nopTbi,  CKnaabi  iimi  MapmpyTbi  'iepe  i  ceBepHbie  Mopa),  3aaaTb  OTHomeHiia  Meacay  hhmh  h  apyrHMii 
noHaTiiaMH  npeaMeTHOH  oonacTii,  omicaTb  orpaHHHeHiia.  KpoMe  toto,  3tot  noaxoa  aaeT  B03Moac- 
hoctb  yiecTb  onncaHHbie  OTHomeHiia,  orpaHHHeHiia  h  npaBima  npn  nnaHiipoBaHiin. 

Otmcthm,  hto  KOHCTpyKTop  OHTonorHH  KOMnaHiiii  Magenta  [5]  no3BonaeT  nonb30BaTenio  omi- 
cbiBaTb  npaBima  ana  nioooro  Knacca  iimi  3K3eMnnapa  b  TOHKax  npiiHaTiia  pemeHiia  ero  areHTa. 

2  OHTOJiorHH  nepeB030K  Ha  rpy30BHKax  b  BcaiiKoOpiiTaiiini  KaK  npuiviep  paciuiipciniH 
6a30Boii  OHTonorHH  TpaHcnopTHOH  jiothcthkh 

Ha  6a3e  omicaHHoii  Bbime  6a30B0H  OHTonoriiii  ana  3aaan  TpaHcnopTHOH  norncTiiKii  6bina  pea- 
nH30BaHa  OHTonorna  nepeB030K  rpy30B  Ha  rpy30BHKax  b  BennKo6piiTaiinn.  Hamiaa  saaa'ia  HMeeT 
cncayioimic  xapaKTepHbie  ocoociiiiocth: 

•  CymecTByeT  HecKonbKo  6a30Bbix  TiinoB  rpy30B  h  TiinoB  rpy30BHK0B,  KOTopbie  omnnaioTca  b 
OCHOBHOM  BMeCTHMOCTbK)  h  orpaHHHeHiiaMH  Ha  nepeB03HMbie  rpy3bl. 

•  r py30BHKH  aenaTca  Ha  rpy30BHKii  H3  coocTBCinioro  ([moTa  KOMnaHiiii  h  ctopohhhx  nepeB03HH- 
kob.  CoOcTBeHHbie  rpy30BHKii  b  KOHH,e  nym  aonacHbi  B03BpamaTbca  Ha  6a3y. 

•  Jlyifi  HeKOTopbix  rcorpa(])H'iccKHx  tohck  cymecTByioT  orpaHHHeHiia  Ha  to,  KaKHe  rpy30BHKii  mo- 
ryT  bohth  b  3Ty  TOHKy  (HanpiiMep,  b  HeKOTopbie  tohkh  (cicnaabi)  MoryT  BxoaiiTb  rpy30BHKii  Ma- 
neHbKoro  pa3Mepa). 

/(na  omicaHiia  3aaaHHoii  npeaMeTHOH  oonacTii  6bino  C03aaH0  pacmupeHiie  OHTonoriiii,  b  koto- 
poe  6  bin  ii  BHeceHbi  cncayioimic  Knaccbi  ooxcktob: 

•  noTOMKH  Knacca  Transportationlnstmction: 
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•  3aica3  Ha  rpy3,  TpcoyiomHH  cxia'A'pcnna  -  KJiacc  ChilledTI. 

•  3aKa3  Ha  o6bihhbih  rpy3  -  KJiacc  AmbientTI. 

•  Pecypcbi  (noTOMKH  KJiacca  Resource)'. 

•  r py30P.HK  -  KJiacc  Truck.  JJpsi  stoto  KJiacca  yTounen  aipn6yT  OptimalSpeed :  japano  3Ha- 
neHne  no  yMOJinaHHio,  paBHoe  40  km/h. 

•  r py30BHK  c  iiopbhvkhoh  6okoboh  3arpy3Koii  -  KJiacc  CurtanSider  (Capacity  =  26  nan- 
jict) 

•  Cpc.iimii  rpy30BHK  c  japncH  3arpy3Koii  -  KJiacc  Box44  (Capacity  =  26) 

•  MajieHbKHH  rpy30BHK  -  KJiacc  Rigid  (Capacity  =  8) 

•  r py30BHK  c  ,iByx3Ta>KnBiM  Ky30B0M  -  KJiacc  DoubleDecker  (Capacity  =  48) 

•  T eorpa(|)HHecKHe  tohkii  (hotomkh  KJiacca  Location)'. 

•  OnlyDDLocation 

•  OnlyVansLocation 

Ha  OCHOB3HHH  stoto  pacmupeHiui  OHTOJiorHH  pji a  areHTOB  rcorpatJjHHCCKHX  tohck  japan  bi  oie- 
pyiomne  npaBHJia: 

Hcpci  tohkh,  npimapiioKaiUHC  k  KJiaccy  OnlyDDLocation,  MoryT  npoc3>KaTB  tojibko  pecypcbi  KJiacca 
DoubleDecker. 

Hcpci  tohkh,  npnnapnoKaiuHC  k  KJiaccy  OnlyVansLocation,  MoryT  npocivKaTB  tojibko  MajieHBKHe 
rpy30BHKH  (3K3eMnjiapBi  KJiacca  Rigid). 

Hcpc  j  Bee  ocTajiBHBie  tohkh  MoryT  npoe3>KaTB  jho6bic  rpy30BHKH. 

/(jih  areHTa  oxjiaiKpaeMoro  3aKa3a  (areHTa  pjih  KJiacca  ChillOrder)  japano  npaBHJio  Ha  npoBepKy 
coBMecTHMOCTH  pecypca:  TaKoii  3aKa3  mo>kct  6bitb  nepeBe3eH  tojibko  Ha  rpy30BHKax  KJiacca  Rigid 
hjih  KJiacca  Box44. 

TaKHM  o6pa30M,  Ha  BBi6paHHOM  6a3Hce  movkiio  onucaTB  ohtojiothio  nepeB03KH  rpy30B  Ha  rpy- 
30BHKax.  Otmcthm,  hto  TpaHcnopTHBie  HHCTpyKHHH  b  6oJiBHiHHCTBe  cJiynaeB  b  paMKax  pan  no  it  japa- 
HH  COCTOMT  H3  0,1  IIO TO  ipy3a  II  IByX  TOHCK  HCnOJIHCHIM  -  nOipy3Ka  H  pa3ipy3Ka.  PaCCMOTpeHHOe 
pacninpeHne  6a30Boii  TpaHcnopTHoii  ohtojiothh  no3BOJiHJio  nocTpoiiTB  pacnucaHHe  rpy3onepeB030K 
C  y'ICTOM  OCHOBHBIX,  CaMBIX  B3IKHBIX  OipaHHHCHHH. 

3  PaciimpeHHH  daiOBoii  ohtojiothh:  MopcKne  rpy3onepeB03KH 

/IpyrnM  npiiMepoM  TpaHcnopTHBix  japan  MoryT  cJiy>KHTB  MopcKne  rpy3onepeB03KH. 

Mopcxaa  norncTHKa  BKinonacT  b  ccom  hcckojibko  ochobhbix  TiinoB  nepeB030K:  naccavKopcKnc 
nepeB03KH,  nepeB03Ka  cyxorpy30B  (ripnpopnwc  HCKonaeMBie,  MaTcpnaiu,  KOHTeiiHepBi)  h  nepeB03Ka 
HetJjTenpopyKTOB,  okidkchhoto  ra3a.  HecMOTpji  Ha  pa3Himy  orpaHHHeHiiH,  naK.iapMBacMyio  KajKpBiM 
KOHKpeTHBiM  rpy30M  Ha  napaMeTpBi  cypna,  kotopbih  ero  nepeB03HT,  Bee  MopcKne  nepeB03KH  hmciot 
CXO/KHC  npHHHHnBI. 

Ha  Mope  He  6BiBaeT  npo6oK,  cpcpnia  npopoi/KHTciBiiocTB  noc3pKn  cypna  mhoto  BBirne  hcm 
npoponiKHTePBHOCTB  noc3pKii  no  cyuiH  hjih  BOipymnBiM  TpaHcnopTOM.  Hbhkciihc  cypna  npopoJDKa- 
ctch  cyTKH  nciHKOM  h  He  npcpnoiaracT  ocTaHOBOK  CBijamiBix  c  otpbixom  sKiinajKa.  Pa3ipy3Ka  h 
norpy3Ka  rpy30B  Ha  cypnc  6oJiee  npopoivKHTCibiia  h  oouaTciiBno  npcpnoiaracT  HanHHHe  cncnn(])H- 
hcckhx  TepMHHajioB  (nepeB03Ka  1 1 ccj)T c n popy kto b ) ,  nani-inm  y  npunanoB  pa3ipy30HHBix  MexaHH3M0B 
(K0HTeilHep0B03Bl)  H  T.P. 

Cpcpncii  no  cjiojkhocth  n.iannpoBanni.  ho  hbphioiuchch  opnoii  H3  caMBix  npn6BiJiBHBix,  TiinoB 
nepeB030K  no  Mopio  hbjihctch  nepeB03Ka  hc(])th  cynepTaHKepaMH  [6].  Ha  6a3e  npiiBcpcnnon  6a30Boii 
ohtojiothh  6m. i a  nocTpoeHa  pacmnpcnnaa  ohtojiotim  p.ia  japan n  nepeB03KH  iic(])th  cynepTaHKepa¬ 
MH. 

B  KanccTBC  KJiacca  pecypca  pannoii  ohtojiothh  BBicTynaeT  KJiacc  Vessel,  noTOMOK  6a30Boro 
KJiacca  Resource.  B  stom  KJiacce  aTpn6yTBi  6a30Boro  KJiacca  n  n  t  c  p  n  p  ct  n  p  y  i  otc  a  cJicpyioimiM  o6pa- 
30m: 
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•  HomeBase  -  nopT  npiimicKH  /lairnoro  cypua  (Home  Port).  CooTBeTCTByioT  aTpudyTy  npiiimcKH 
pecypca  k  iicKOTopoii  rcorpa(])iviccKoii  to'ikc; 

•  Capacity  -  BMecTHMOCTt  cypua  hjih  cy\i\iapiibiii  o6i>eM  rpy3a,  KOToptra  cypno  movkct  nepeBe3TH 
(Cargo  Volume).  CyMMapHtiir  o6i>eM  CKPapbiBacTca  113  odueMa  Bcex  rpy30Bbix  6aKOB  cypua. 

•  InitialLocation  h  InitialDate  -  nopT  h  Bpevui.  b  kotopom  cypi  10  HaxopHTca  b  nauapc  npaimpoBa- 

HHS. 

Aipn6yT  6a30B0H  OHTonorHH  OptimalSpeed  He  MoaceT  obitb  3a/iair  npocTbiM  hhcjiobbim  3iia'ic- 
HHeM  H  HBJISeTCfl  B  PailllOH  paCHIHpeHHOH  OHTOJIOrHH  pae'ICTIlBIM.  Pae'ICT  npOHIBOPHTCH  C  Hcnonb- 
30B3HHeM  AononHHTenBHoro  KJiacca  VesselSpeed,  onucaHHoro  HHace.  PaccMOTpuM  Ha6op  aTpn6yTOB 
h  ponopiniTCPbiibix  KJiaccoB,  poonpepcPHioimix  KJiacc  Resource  po  KJiacca  Vessel  b  pacmiipeHHOH 
OHTOJIOrHH: 

•  Owner  -  HenocpepcTBeHHbiH  BJiapejieu,  paimoro  cypua; 

•  Operator  -  KOMiiamui,  KOTopaa  ocymecTBJiaeT  ynpaBneHHe  pamibiM  cypnovi,  MoaceT  coBnapaTb  c 
BnaaejibpeM; 

•  Year  Build  -  ro/i  nocTpoiiKH  cypua; 

•  LOA  (Length  Overall)  -  pjiHHa  cypua  BKmonaa  Bee  najiy6Hbie  nocTpoiiKH; 

•  Beam  -  mnpiiHa  cypua: 

•  Draft  -  ocapKa  cypua.  Pa3JiHnai0T  pBa  Biipa  ocapKii:  TeKymyio  ocapKy  h  MaKCHMajiBHyio  ocapKy; 

•  BTCM  (Bow  To  Centre  Manifold)  -  'iiicpcimaa  xapaKTepucTHKa  odopypoBamia  mBapTOBKH; 

•  TPC  (Tons  Per  Centimeter)  -xapaKTepucTHKa  cy/uia.  ucnoPbaycTca  pjia  pacicTa  ocapKH  cypua 
npn  yBeJiHneHHH  ero  \iaccbi; 

•  SCNT  (Suez  Net  Tonnage)  -  bopohbmciuciiiic  cypua  npn  npoxope  CyPUKoro  KaHajia; 

•  Flag  -  c|)Jiar  CTpaHbi  perncTpaunH  cypua; 

•  Blue  Card  -  cepTiicjjHKaT  KOTopbiM  pojdkho  od-napaTb  cypua  npu  aaxopc  b  ncKOTopbie  nopTbi; 

•  Vapour  Recovery  -  napaMeTp  cypua,  onpcpcpaioiimii  HanHune  odopypoBamia  ohhctkh  B03pyxa 
rpy30Bbix  6aKOB. 

•  Hull  -  cncnnt])iJKa  Kopnyca  cypua.  Pa3JiHnai0Tca  cypa  c  pbohhbim  h  opmiapiibiM  KopnycoM; 

•  Tropical  Deadweight,  Tropical  Fresh  Deadweight,  Winter  Deadweight,  Summer  Deadweight, 
Fresh  Deadweight  -  MaKCHMajibHbie  Bopoimieiuemia  cy/uia  b  paipiviiibix  reorpac|)HHecKHX  30- 
Hax  h  KJiHMaTHnecKHX  ycJiOBiiax,  aBjiaiOTCa  oomcripmmbiMH  xapaKTepucTHKaMH  cypua. 

/faniibie  napaMeTpti  cypua  HcnoPb’jyiOTca  pjia  npoBepKH  orpaiiH'icimii  iiaKPapbiBacxibix  (Jipax- 
TOBaTeJieM  cypua  huh  TpaHcnopTHbiMH  HHCTpyKHiiaMii  rpy3a.  TaK,  HanpHMep,  MoryT  ObiTb  Hauoace- 
11  bi  orpaiiiuieniia  Ha  (Juiar  CTpaiibi.  rpe  3aperHCTpnpoBaHO  cypno  huh  Ha  nopT  h  CTpaHy  nopTa  pera- 
CTpaiTHH.  r COrpa(])HlICCKHC  TOHKH  (nopTbi),  KOTOpbIC  TpailCnOpTIiaa  HHCTpyKHHH  TpCOVCT  nOCeTHTb, 
MoryT  naKJia/ibiBaTb  orpaiiH'iciimi  Ha  Kopnyc  cypua  (HanpHMep,  b  CIHA  3anpemeHO  npiuiiiMaTb  cypa 
c  opHHapHbiM  KopnycoM)  huh  Ha  Hannune  oiipcpcuciinoro  ooopypoBamui. 

CnciiH(])H'iccKHM  orpaniuicimcM  KpynHoii  MopcKoir  hothcthkh  aBjiaerca  orpaiiii'iciiiic  Ha  ocap- 
Ky  h  Bopoimicmcimc.  Haniibic  paa  napaMeTpa  TecHO  CBaiaiibi  h  3aBHcaT  ot  MHO>KecTBa  (JiaKTopoB, 
tpkhx  KaK  KOPHnecTBa  rpy3a  Ha  6opTy  cypua,  Beca  TonpiiBa,  Beca  SKiinaaca,  CMa30>nibix  MaTepnajioB, 
H3MeHeHHH  KJIHMaT  H  njIOTHOCTH  BOPbl  no  nyTH  CPCPOBaillUI.  Bee  3TH  3aBHCHMOCTH  POJDKHBI  ObITb 
oimcaiibi  b  OHTonorHH  h  yuTciibi  npu  cocTaBPcnHH  pacnucaHHa. 

KpoMe  BbimcncpciHCPCimbix  xapaKTepncTHK,  cypno  ooaapacT  naoopovi  cbohctb,  KOTopbic 
cjiojkho  oimcaTb  npocTbiMH  aTpudyTaMH.  J\nn  hx  onpepcpcniui  TpcoycTca  bbccth  poriOPiiHTCPbiibic 
KJiaccbi:  Vettings  (omicaTejiH  cepTiicjiHKaTOB),  FuelTanks  ( TonPHBHtie  6aKH),  VesselSpeed  (ckopoctb 
cypna).  PaccMOTpuM  noppooiicc  sth  noiurnui. 

Be3onacHOCTb  nepeB03KH  nc([)TcnpopyKTOB  aBjiaerca  kjiioucboh  npooacMoii  b  paimoii  OTpacpu. 
B  CBP3H  c  3thm  Bee  cypa  pop>KPibi  oopapaTb  cooTBeTCTByiomHMH  c e pT u (]) u K‘ aT a m h .  pa3pemaiomnMH 
nepeB03Ky  Toro  hph  mioro  rpy3a.  Kjiacc  Vettings  onucbiBaeT  TaKHe  ccpTH(])HKaTbi.  Ka>Kpbiii  cepTii- 
t|jHKaT  xapaKTcpiiiycTca  BpeMeHeM  Hanajia  peiicTBiui  ccpTH(])HKaTa,  BpeMeHeM  OKOii'iainui  pciicTBiip. 
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KOMnaHHeH  BLI/UnOmHH  CCpTI'l(])HKaTBI,  X a p a K T C p H C T H K O ii  BaaCHOCTH  CepTIl(|jHKaTa,  a  TaK5Ke  B03M0>K- 
hoctbk)  ero  npoanemia. 

CymecTByeT  hcckoubko  thiiob  TonnHBa,  KOToptie  noTpe6naioT  coBpcMcniibic  cyaa.  06bihho 
cynepTaHKep  HcnonB3yeT  ana  rana  TonnHBa  HFO  h  MDO.  B  3aBHCiiMocra  ot  rana  aBHraTenBHOH 
ycTaHOBKH  cy/ino  movkct  noTpe6naTB  06a  rana  TonmiBa  ana  .ibhvkciiii!-!.  Tun  TonnHBa  HFO  hciiojtb- 
3yerca  b  ochobhom  ana  ncpc.iBHVKcnnyi.  onepapnn  no  nepeKaHKC  irecjiTH  n  6annacraoii  bo.tbi.  Tun 
TonmiBa  MDO  Taicace  HcnonB3yeTca  ana  ncpc,iBH>Kcniia.  ho  ochobhbim  ncnonB30BaHneM  aaimoro 
BH,ia  TonnHBa  aBJiaeTca  BBipa6oTKa  aneRTpiinecKOH  3Heprnn  b  reHeparapax  cyaHa.  TaKHM  o6pa30M, 
6a30Ba a  OHTonorna  nepcBOiHHKOB  pacmnpaeTC a  cneninJiHHecKHMH  napaMeTpaMH  cyaHa,  cBa3aHHBi- 
mh  c  noTpe6neHneM  TonnHBa: 

•  MDO  Consumption  -  noTpeGnemie  TonnHBa  MDO  b  acm>  ana  BBipa6oTKH  aneKTpiiHecKOH  3Hep- 
rnn; 

•  Extra  Fuel  Drydocking  -  3aTpaTBi  TonmiBa  HFO  Ha  ocBodoacaefflie  rpy30BBix  6aKOB  ot  HHeprao- 
ro  ra3a  npn  nocTaHOBKe  cyaHa  b  cyxofi  aox; 

•  Extra  Fuel  Loading  -  3aipaTBi  TonmiBa  HFO  Ha  oneparpui  norpy3KH  h  pa3ipy3KH; 

•  Minimum  HFO,  Minimum  MDO  -  MHHHManBHoe  kouh'icctbo  TonmiBa  KOTopoe  Bceraa  aonacHO 
6bitb  b  oaxax  cyaHa; 

•  HFO  Safety  Margin,  MDO  Safety  Margin  -  nponciu  ot  KonnnecTBa  TonmiBa  iicooxoanvioro  ana 
BBinonHeHna  oricpam-m,  KOTopBiii  aooaBnacTca  k  nonHOMy  pacxoay  ana  KOHTpona  aocTynHoro 
oobc  via  TonmiBa. 

Knacc  Fuel  Tanks  onucBiBaeT  6aKH  TonnHBa,  kotopbimh  oonaaacT  cyaHO.  napaMeTpaMH,  xapax- 
Tepn3yiomHMH  6ax  ana  TonnHBa,  aBnaioTca:  Tun  TonmiBa,  neua  TonmiBa  b  6a kc,  aaTa  3annBKH  Ton- 
nnBa,  TCKyiiicc  KonnuecTBO  TonnuBO  h  o6BeM  6a Ka.  lloKa  b  6a kc  HaxoanTBca  xotb  KaKoe-TO  Konnue- 
ctbo  TonnHBa,  3annBaTB  b  stot  6ax  TonnuBO  toto  ace  Tuna,  ho  OTnmiaiomccca  xotb  hcm-to  3anpe- 
meHO. 

Knacc  Vessel  Speed  3aaaeT  ckopocth  cyaHa  b  6annacTHOM  h  rpyA'cnovi  cocToaHHH,  a  Taxace 
pacxoa  TonmiBa  ana  Kaacaoii  ckopocth.  KancaBiH  3K3eMnnap  Knacca  Vessel  Speed  o6naaaeT  cne- 
ayiomHMH  napaMeTpaMH:  anaHcime  ckopocth,  noTpe6neHne  TonnHBa  HFO,  noTpe6neHne  TonnHBa 
MDO,  npii3HaK,  HaxoanTca  n h  cyaHO  b  6annacTHOM  nnn  b  rpyaceHOM  cocToaHHH.  Kaacaoe  cyaHO 
HMeeT  KpciicepcKyio  ckopoctb  b  rpyvKcimoM  h  6annacTHOM  cocToaHHH,  ho  movkct  H3MeHaTB  CKopo- 
cth,  b  3aaaHHBix  npeaenax,  yMeHBinaa  nnn  yBenHHHBaa  noTpe6neHHe  TonnHBa,  Bnnaa,  cootbctct- 
BeHHo,  Ha  aTpn6yT  OptimalSpeed. 

B  KanecTBC  o6neKTa  3axa3a  b  MopcKOH  norncTHKe  BBicTynaeT  HHCTpyKHna  Ha  TpaHcnopTiipoBKy 
HeiJiTH.  B  6onBmHHCTBe  cnynacB  npn  nepeB03Ke  iiciJith  cynepTaHKepaMH  TpaHcnopTHaa  HHCTpyKHna 
HMeeT  HecKonBKO  to'ick  norpy3KH  h  HecKonBKO  to'ick  BBirpy3KH  iiciJith,  hto  CBa3aHHO  c  ooninm-ivm 
o6BeMaMH  nepeB03HM0H  iiciJith.  Bamro  otmcthtb,  hto  ana  MopcKiix  rpy3onepeB030K  Han6onee 
BaacHBiM  c  tohkh  3peHna  TpaHcnopTHon  HHCTpyKHHH  aBnaeTca  okho  aocTynHocra  nepBoii  tohkh 
HcnonHeHira  (T.e.  nepnoa  ot  AvailabilityBeginTime  ao  Availability EndTime).  Tina  onucaHna  stoto 
nepnoaa  cymecTByeT  cnepnanBHBiH  TepMHH  -  Laycan. 

Han  onucaHHa  rpy3a  «Hec})TB»  6Bin  BBeaeH  Knacc  Oil,  KaK  nacncaniiK  Knacca  6a30Boro  Cargo. 
KpoMe  CTaHaapTHBix  HacneayeMBix  aTpn6yTOB,  Knacc  Oil  pacmnpaeTC  a  aononHHTenBHBiMH  aTpn6y- 
TaMH  xapaKTepHBiMH  ana  rpy3a  Hetjmi: 

•  Freight  -  ctohmoctb  nepeB03KH  aannoro  rpy3a.  MoaceT  3aaaBaTBca  HecKonBKHMH  cnoco6aMH: 
a6conioTHBiM  anaHcimcM.  nponeirroM  ot  CTanaapnioH  ctohmocth  nepeB03KH  tohhbi  iicc|)th  H3 
nyHKTa  A  b  nyHKT  E,  onnaTa  ncnonB30BaHHa  cyaHa  no  aHaM; 

•  Vettings  -  Ha6op  cepracJjHKaTOB  KOTopBie  aonaoro  HMeTB  cyaHa  ana  nepeB03KH  aaimoro  rpy3a; 

•  Bunker  After  Load  -  pa3pemeHHe  Ha  ocymecTBneHne  3anpaBKH  cyaHa  nocne  norpy3KH  rpy3a; 

•  Grade  -  Tun  (jjpaicpHH  aaimoro  rpy3a; 

•  Hull  -  Tpe6oBaHiia  k  Kopnyca  cyaHa,  Ha  kotopom  6yaeT  nepeB03HTBca  rpy3; 
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•  Address  Commission,  Broker  Commission  -  nponciiTu  ot  ctohmocth  nepeB03KH,  kotopbih  cne- 
nyeT  nepeHHcnHTB  3a  oncpaim h  nocpc.inmiccTBa  b  nopTax  h  3a  ycnyrn  opoKcpoB; 

•  Trade  -  CTatmapTHtra  MapmpyT  nepeB03KH  iic(])th  H3  odnacTH  ee  hoobihh  b  odnacTB  ncpcpaooT- 
kh; 

•  Max  Vessel  Age  -  m a k c m m an b n b  1  ii  B03pacT  cy/ma,  paccMaTpiiBaeMoro  /inn  nepeB03KH  /ia  micro 
rpy3a; 

•  Quantity  -  Macca  ricpcBOiHMoro  rpy3a; 

•  Max  Overage  -  MaKCHManBHan  Macca  rpy3a,  KOTopBiii  MonceT  obitb  nepeBe3eH  noBepx  otobo- 
pcimoii  b  KompaKTe  viaccBi; 

•  Max  Speed  -  MaKCHManBHan  cicopocTb  cy/ma,  c  KOTopoii  movkct  nepcB03HTBCH  /lainiBiii  rpy3; 

•  Demurrage  Rate  -  ctohmoctb  o/uioro  huh  npocTOH  cy/ma  no  Bime  (JipaxTOBaTcna; 

•  Denied  Vessels  -  ciihcok  KOHKpeTHBix  cynOB  Ha  KOTopBix  nepeB03Ka  /laimoro  rpy3a  He  bo3mo>k- 
Ha  b  cuny  pa3HHHHBix  npuuHH; 

•  Denied  Flags  -  cmicoK  3anpemeHHBix  cipaH  perncTpaunn  cypoB; 

•  Overage  rate  -  npoHeHT  ot  ctohmocth  nepeB03KH  toiiiibi  iic(])th  cBepx  oroBopeHHoro  b  koh- 
TpaKTe  KonnuecTBa. 

Haoop  rcorpacfiHHCCKHX  oobcktob  Tax  >K'c  6 Bin  pacmupeH  c  vhctom  cnepH(j)HKH  3anauH.  Ebijih 
/looaBnciiBi: 

•  FloHJiTHe  Trade,  huh  maonon  nyra.  Tax  KaK  cymecTByeT  miiokcctbo  CTaiinapniBix  nepeB030K. 
Bee  maonoiiBi  MapmpyTOB  nBU/Kcnmi  cynOB  janaioTCH  \ic>Kpy  /ibvmh  nopTaMH  (icnacc  Port  hbjih- 
ctch  uacncniiHKOM  KJiacca  Location  6a30Boii  ohtohothh),  imorna  TpeoycTCH  yxa3aTB  npoMency- 
to'iiibic  to'ikh  (Via  Point),  HanpiiMep,  mbic  fl,o6poS  HanoKHBi. 

•  Bbc/iciibi  riomrmc  3011  bi,  oOBe/irmeiimi  (coio3bi)  h  nepapxnn  tohck  -  KaacnBiii  nopT  npiiHanne- 
hcht  CTpaHe,  CTpaHa  bxo/u-it  b  bkoiiompticckpih  cok>3.  B  to  5Ke  Bpcvui  nopT  iipiina,Tnc>KHT  iicko- 
Topoii  rcorpaiJin'iccKOH  oonacTH.  OonacTH  HMeiOT  Piepapxmiiiyio  CTpyKTypy,  HaniiHaH  co  Bcero 
Mupa  h  oKaHHHBaa  coBceM  MajieHtKHMii  oOBcnuncnmiMii  nopTOB. 

TaKHM  o6pa30M,  ohtohothio,  omicBiBaiomyio  ripoucccBi  nepeB03KH  CBipoii  iiet])TH  cynepTaHKe- 
paMH,  mohcho  onucaTB,  ocHOBBiBancB  Ha  Bapaniioii  6a30Boii  ohtohothh.  H3  6a30Boii  ohtohothh  6bihh 
HCn0HB30BaHBI  BCe  KHaCCBI,  KHaCC  TpaHCnOpTHBIX  HHCTpyKHHH  HCn0HB30BanCfl  6e3  KaKHX  hh6o-  H3- 
MeHeHHH. 

TaKJiiOHeHHe 

Jijifi  ynpomemiH  nocTpocimji  tohhbix  pacmicaHHii  /inn  3anan  TpaiicnopTiioii  hothcthkh  c  yue- 
tom  Bcex  orpaHHueHHH  npennaracTCH  BBraecTH  3HaHHe  o  iipc/iMCTnoti  oonacTH  b  ohtohothio.  Ilpn 
C03AaHHH  TaKHX  OHTOHOTHH  npCHnaraCTCH  BBiaeHHTB  fl/ipo  OHTOHOTHH  (6a3HC)  H  ee  ITIMCIlHCMyiO 
HaCTB. 

B  naHHoii  CTaTBe  TaioKe  onucaHa  oaaoBas  ohtohothh  /inn  3anau  TpaHcnopTHoir  hothcthkh  h 
iippiBe/ieiiBi  npuMepBi  pacmupeHHBix  ohtohothh,  cnei|H(])iTiiiBix  /inn  othchbitbix  3anan. 

OTMeTHM,  hto  HCTopiiHecKii  nepBoii  OBina  pa3pa6oTaHa  ohtohothh  MopcKHX  rpy3onepeB030K. 
OnucaimaH  oaaoBan  ohtohothh  OBina  cKOHCTpyupoBaHa,  HcnoHB3yH  ohtohothio  MopcKoii  hothcthkh 
KaK  npiiMep,  a  TaK  nee  paccMaTpuBan  HeKOTopBie  npyruc  3anaHH.  Coctoht6hbhoctb  BBincncnnoro 
6a3Hca  OBina  npoBepeHa  npn  nocTpoeHUH  ohtohothh  hhh  aHTHHHCKoii  hothcthhcckoh  KOMnaHUH,  3a- 
HHMaioiueHCH  nepeB03KaMH  Ha  rpy30BHKax.  /JaimaH  ohtohothh  TaioKe  OBina  ripcncTaBnciia  b  CTaTBe. 

HcnoHB30BaHne  npcnno>Kciiiioro  nonxona  nano  cncnyiomrie  npenMymecTBa: 

•  y CTOHHHBOCTB  6a30B0H  OHTOHOTHH.  OnHCaHHaH  6a30BaH  OHTOHOTHH  HBHHeTCH  HOCTaTO'IIloii  HHH 
nocTpoeHUH  nonicTH'iccKiix  upnno>Keiinii.  hto  6biho  no/iTBcpvKncuo  npiiMepaMii; 

•  BbicTpoe  nocTpoeHiie  ripnKnaniiBix  ohtohothh.  BBincncinic  6a30Boro  ypoBHH  no3BonneT  omicBi- 
BaTB  TOHBKO  CTTCHHfj) H'HIBIC  HHH  Ka’/KHOH  KOHKpeTHOH  npeHMeTHOH  OOHaCTH  HaHHBie; 
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•  Peanrnamui  nnannpoBiuHKa  pacimcanw'i  ocymecTBnaeTca  o/inn  pa3  ana  DaaoBoii  oHTOnornn. 
IlepenporpaMMHpoBaHHe  /taimoii  (JiynKiiHoiraaBnocTH  He  TpeoycTCfl  ana  pacmupeniiBix  ohtojio- 
rait; 

•  YnpomeHne  paooTBi  unvKcnepa  no  inaiiHHM.  Ilpn  nocTpoenmi  oHTOnornn  n  pen  Memo  it  oGnacra 
HH)KeHepy  no  tnaiiHHM  He  TpcGycTca  C03/taBaTB  OHTOnornio  c  caMoro  Hanana.  MnvKcnep  HcnoJib- 
3yeT  6a30Byio  oHTonornio  n  /locTpaiinacT  toubko  Te  nacra,  KOToptie  cine  He  onncaHM; 

•  BbMBneHne  cicpbiTbix  3HaHHH.  B  npoucccc  pacmiipeima  6a30B0H  OHTOnorHH  unvKcncp  no  3H3HH- 
im  nepeocMbicnHBaeT  6H3Hec-npou,eccbi  KOMnaHHH,  ana  KOTopon  CTpoiiTcn  OHTOnoriM.  Bbhib- 
jiatoTcn  paHee  He  3a\(C'icniiBie  npo6neMbi,  iicooxo/ihmoctb  imtcneniifl  npoucccoB  pa6oTbi. 

U,enbio  cnc/iyioiunx  uccneaoBaHHH  aBnaenca  BbmeneHHe  ohtojiofhh  npovtoKyTO'nioro  ypoBiia 
\ic>K,iy  6a30BbiM  h  pacninpeHHbiM,  OHTOnorHH  ypoBiia  iipiino/Kenini.  IlpuMepaMH  tukhx  OHTOnorHH 
MoryT  cny>KHTb  pacuinpeHne  iipe/iCTaBneimoii  OHTOnorHH  MopcKHX  rpy3onepeB030K  nepeB03KaMH 
CBinyiHX  rpy30B. 
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Abstract 

Key  requirements  for  transportation  logistics  planning  systems  are  proposed.  Existing  product 
features  are  analyzed.  Architecture  and  algorithms  of  multiagent  scheduling  system  based  on 
J2EE  architecture  are  explained. 

BBe/tetme 

Chctcmbi  nnannpoBanna  h  no,inep>KKH  Hcnonncnna  cocTaBJicnnoro  mi  ana  aBnaioTca  HeoTbeM- 

jieMoit  nacTLio  coBpcMcnnoii  nnijiopMannonnon  cucTeMbi  no.T.TcpvKKH  pa6oTbi  TpaHcnopTHoit  KOMna- 

HHH. 

Movkiio  BBi.icnHTB  ,ibc  KaTeropitit  noTpe6HTeneit  Taxiix  chctgm: 

•  Onepamopbi  u  ducnemuepu:  cocTannaioT  man  nepeB030K  Ha  onpencnennbu'i  nepnon,  0Tcne>KH- 
BaioT  HcnonHeHne  nnana,  mMemm  man,  earn  3Toro  Tpe6yiOT  HiMcnnisinneca  ycnoBna  cpc.TBi. 

•  KoHcyjibmcmmbi  u  aHajiumum :  npoeKTupyioT  huh  onTHMH3HpytoT  ceTb  nocTaBOK  KOMnaHHH, 
onucbiBaa  orpanH'ieniia  npenMeTnoii  o6nacTH  h  Monennpya  n jt a n n p o b a n n c/n c n on n c n n c  nepe- 

B030K. 

OnepaTopbi  h  nncricr'icpBi  npe/n>aBnaioT  cnc.Tyioinnc  TpeooBanna  k  cucTeMe  nnannpoBanna: 

•  nnannpoBaTB  noTOK  3aKa30B  Ha  miio>kcctbo  nocxyniiBix  TpaHcnopTHBix  cpcncTB.  n onn c p>K n b aT b 
npn  nnannpoBannH  orpannnenna  n pen mct noil  o6nacTH  (cobmgcthmocth  rpy30BHKOB  h  rpy30B, 
coBMecTHMOCTH  rpy30BHKOB  h  nyHKTOB  norpy3KH/pa3ipy3KH,  nponycKHaa  enoeo6HOCTb  cioiana 
h  npyrnc). 

•  IlocJie  (])op\tnpoBanna  paenneanna  rionbBOBaTcnb  non>Kcn  hmctb  BotMOVKiiocTB  nnnnnnpoBaTb 
nepecMOTp  paenneanna.  ecnH  pemeHne  ero  He  ycipanBaeT.  Taicoe  nacTO  riponcxonm,  eenn  He 
Bee  orpann'ieniia  huh  KpuTepnn  nncncTiiepa  yiTcnbi  b  cucTeMe  (cm.  [1]).  HanpiiMep,  nncncT'iep 
MoateT  CHHTaTB,  hto  itenecoo6pa3HO  HanpaBHTb  rpy30BHK  nyvKnoro  Tuna  b  MecTO  CKonnenna  no- 
TeHU,HajiBHBix  BCTpcniBix  nepeB030K  (cm.  [2]).  B  stom  cjiynae  CHCTeMa  non>Kna  npennoncHTb  eMy 
noBBiii  BapnaHT  paenneanna.  yua  nontenanna  nonbioBaTena,  ,na>KC  earn  sto  yxynniHT  BapnaHT 
no  (JiopManbiiBiM  KpiiTepnaM  cncTCMbi. 

•  Bosmtokhoctb  BBecTH  iiobwc  3aKa3bi  (huh  H3MeHHTB  cymecTByiomHe)  nocne  cocTaBncnna  pac- 
nncanna. 

•  Ha  cftaac  ncrionncnna  paenneanna  CHCTeMa  nonatna  rionnep>KHBaTb  «B6pacbiBaHHe»  b  pacmica- 
HHe  hobbix  3aKa30B  huh  co6biTHH  pcanbnoro  Miipa  (HanpiiMep,  orio3nannc.  OTMeHa  Baxasa).  npn 
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3tom  nacTO  BCTynaioT  b  CHJiy  nenbiH  pa  a  hobbix  orpaHnneHnn  ripcAMCTiioH  o6nacTH  (HanpHMep, 
no  nepefJiopMnpoBaHHK)  rpy30B,  yace  noaroTOBneHHBix  ana  norpy3Kn). 

•  CncTeMa  aonacHa  OTBCiaTB  Tpe6oBaHnaM  peinemia  ypoBHa  npeanpnaTna  (MacniTa6npyeMOCTB, 
Haae5KH0CTB,  6e3onacHocTB). 

KoHcynBTaHTBi  n  \tcncn>KcpBi  npeataBnaioT  cneayiomne  Tpe6oBaHna  k  cncTeMe  npoeKTHpoBa- 

Hua  ccth: 

•  Bo3mo>khoctb  onncaTB  noHaTna,  TunBi  OTHonieHiin  n  npaBnaa  npnHaTna  pemeHnn  6e3  nepenpo- 
rpaMMnpoBaHna  chctcmbi. 

•  Bo3mo>khoctb  CKOHCTpynpoBaTB  ceTB  KOMnaHHH  Ha  ocHOBe  3aaaHHBix  noHaran  n  npaBna.  J[nn 
Ka>Kaoro  pecypca  MoryT  6bitb  3aaaHBi  ero  yHHKaaBHBie  CBOHCTBa  n  npaBnaa. 

•  Bo3mo>khoctb  CMoaeanpoBaTB  rioBcacimc  ceTH,  BBoaa  b  Hee  pa3annHBie  noTOKH  3aKa30B  Ha  ne- 
peB03Ky. 

•  Bo3mo>khoctb  ncnoaB30BaTB  MoaeaB  ccth  b  npoucccc  TaKTnnecKoro  naaHnpoBaH na. 

1  ApxHTeKTypa  h  iipiiiiiiiiiii.i  paSoTbi  MyjibTHareHToro  KOHCTpyKTopa  h  naaimpoBiuiiKa 
TpaHcnopTHbix  ceTeii 

Kax  6biao  noKa3aHO  b  [2],  aaa  pemeHna  3aaan  TpaHcnopTHon  aorncTHKH  npnMCHHM  n  3(|)<})eK- 

thbch  MyaBTnareHTHBin  noaxoa-  Ha  ocHOBe  stoto  noaxoaa  KOMnaHnen  Magenta  6bia  cnpoeKTnpo- 

BaH  Ha6op  KOMnoHeHT  aaa  peinemia  3aaan  TpaHcnopTHon  aorncTHKH  (cm.  pncyHOK  1). 


PncyHOK  1  -  ApxHTeKTypa  MynbTHareHTHOH  chctcmbi  aaa  naaHHpoBaHHa  nepeB030K 


255 


PaapaDOTaimbic  KOMrioneiiTbi  crpyinmpoBaiibi  b  ana  nporpaviMiibix  naKeTa,  OTBC'iaioniHX  Tpe- 
DOBaiiHHM  oriHcaniiBix  bbiiiic  rpynn  nont30BaTeneH: 

•  IljiaHHpoBmHK  TpaHcnopTHBix  ceTeiL  BmiionacT  Bee  nepcBMcacimBic  Ha  pncymce  MOflynH  KpoMe 
cpc.iCTB  MO/icimpoBaimfl.  KoHCTpyKTop  ohtojiothh  nnaHHpoBmHKa  HMeeT  orpanmicimyio 
(JiyHKUHOHajiBHOCTB  h  a/iarmipoBan  no/i  nyac/ibi  oneparapa  (nc6oJibinne  im(cnenn>i  b  6h3hcc- 
npaBHnax  6e3  cymecTBeHHOH  nepepa6oTKH  KaaccoB  oobcktob  h  othoihchhh). 

•  KoHCTpyKTop  TpaHcnopTHBix  ccTcii.  BKnioHaeT  Bee  nepeHHcneHHBie  Ha  pi-icyiiKc  Mo/iynn  KpoMe 
cpc.iCTB  ynpaBneHiM  coobithjimh  h  miTep(|)CHca  jijisi  mo6hjibhbix  ycTponcTB.  KoHCTpyKTop  oh- 
tojiothh  b  3tom  naxeTe  HMeeT  nonHyio  (])  y  n  k  n  h  o  i  r  a ji  b  n  oct  b  /uiji  onucaimji  pa3Hoo6pa3HBix 
TpaHcnopTHBix  ceTeii. 

Pa3pa6oTaHHBie  KOMnoHeHTBi  ocHOBaHBi  Ha  TexHononiii  J2EE  h  HcnonB3yiOT  pcjinnHOimyio  6a- 
3y  /laimbix  jijisi  xpancima  coctohiihji  areHTOB,  hto  no3BonHno  ooccnciiiTb  m ac 1 1 uao h py c moot b  h 
Haae5KHOCTB  pa3pa6oTaHHoro  pemeniia  (cm.  [3]). 

OCHOBHBIM  MO/iyilCM  KOMnUCKCa  JIBJIHCTCJI  CHCTCMa  BpeMCHII  HCnOJIHeHHS  flJM  nO.TTCpVKKH  nna- 
HnpoBaHHH.  Ee  ocHOBHBie  KOMnoHeHTBi  npe/icTaBJiciibi  Ha  pncyHKe  2: 


riOTOK  C06brTHM 
(b  BHfle  XML) 


BapwaHTbi 
pacni/icaHi/ifl 
(b  BHfle  XML) 


Mofly/ib  noflflepxtKM 
BnpTya/ibHoro  MHpa 

•  HaqanbHaa  ccpTrpoBKa  m  npeABapmentHbiw 
«MaTMwr»  co6bnviM  m  TpaHcnopiHbix  cpe/ipTB 

•  neperoBopw  □  maHi-poBaHMM  HOBbix 
TpaHcnopTHbix  co6biTbvi  mskay  areHraM 
HOBoro  co6biTbw/3aKa3a,  areHTaw  y>we 
3annaHMpoBaHHbix  TpaHcnopTHbix  cpeflCTB, 
areHTaMM  CKnaAPB 

•  neperoBopw  □  nepennaHi'poBaHMM 
HeyAOBJieTBopuTenbHbix  pacnucaHMM  Mexcfly 
areHTaMM  TpaHcrcpiHbix  cpeflCTB  m  yxe 
pa3MeiueHHbiMM  3aKa3aMM 


I 


Mofly/ib  pa6oTbi  c  pacrincaHneM 

♦  HM3KDypoBHeBbie  onepauMM  c  pacnucaHkeM  (noncK 
mwtinMKroB,  npoBepKa  npMeMneMOCTM,  tomck 
BapMaHTOB  pa3r«meHMfl,  itomck  BapnaHTOB 
ofiMeHa/cABMra) 

♦  CoxpaHGHMe  pauiMcabus  e  cyBfl 


GIS 


•  noMCKpaccTonmn  m  BpeMSHM  nepeMempHMa 
MejKAY  ABYMB  TOMKaM'l 


PiicyHOK  2  -  ApxHTeKTypa  CHCTeMa  BpeMeHH  HcnojiHeHiw  hjm  no,zwep3KKii  rmaHHpoBaHiM 

AnropHTM  pa6oTBi  chctcmbi  pa36nT  Ha  hcckojibko  3TanoB,  KOTopBie  npeflCTaBneHBi  Ha  6jiok- 
cxeMe  (pucynoK  3). 

Ha  Ka’/K/IOM  H3  3TanOB  areHTBI  flCHCTByiOT  B  COOTBeTCTBHH  CO  CBOHMH  HHflHBHflyajIBHBIMH  CTpa- 
TerHUMH  h  npoTOKOJiaMH  neperoBopoB.  Tax,  HanpHMep,  areHT  KOMnaHHH  mo>kct  hmctb  cneflyioniHe 
CTpaTernu: 


256 


PucyHOK  3  -  OcHOBHbie  3Tanw  pa6cm,i  CHCTeMW 

•  Ha'iiinaTh  naaimpoBaiiHC  c  nanooncc  5KecTKO  orpaim'ieimBix  3aKa30B  (HanpuMep,  c 
Tex,  KOToptie  MoryT  6  bit  a  nepcBCienai  HCKjno'n-rrcJiBno  Ha  rpy30BHKe  c  xonoaHUb- 
hbim  arperaTOM). 

•  Han h nan,  naaimpoBaiiHC  c  nanDoacc  .nanbHiix  3aKa30B  (BBiro/ino,  ecnH  xothm  no- 
BbicuTb  ycToii'iHBOCTB  pacmicaHHa  k  HiMCiieimaM.  Tax  KaK  BBirioaiuiTB  nepenaaim- 
poBaHHe  b6jih3h  6a3bi  odbi'iiio  acme).  AuBTcpnaTHBa  -  iia'iiman,  njiaimpoBannc  c 
nanGoJiee  6hh3khx  3aKa30B  (bbito^ho,  ecnH  xothm  HMeTb  OTKpbiTbie  cjiotbi  ana 
BCTpeHHBIX  nepeB030K). 


2  IIpoTOKOJibi  ncpcroBopoB  i.ih  pcmeiimi  ia/uri  njiaiuipoBaiiiin  h  ncpcnjiaiiiipoBaiiiin 

PaccMOTpHM  ocHOBHBie  npnHuunbi  peajiH3aHHH  neperoBopoB  b  paccMaTpiiBaeMOH  CHCTeMe  Ha 
npHMepe  neperoBopoB  areHTa  hoboto  saxasa  c  ocTajibHbiMH  ynacTHHKaMH. 

3th  neperoBopti  ana  yBenHaemia  ri  po  Hi  bo/i  htcji  b  i  i  oct  h  6bijih  paaoHTBi  Ha  iicckojibko  3TanoB 
(cm.  pucyHOK  4): 

Ha  Ka>K,TOM  H3  rnaroB  BbinonHaiOTCa  CJic/iyiomne  /ichctbhh: 

•  npeflBapHTenbHBiH  «MaT'iHnr». 

•  AreHT  3aKasa  npoBcpacT  cooTBeTCTBue  icaacaoro  pecypca  cbohm  OHTOJiornHecKHM  Kpinepii- 
a\i  h  BBinoanacT  hx  copTHpoBKy. 

•  AreHT  saKasa  3anpaniHBaeT  KaayjbiH  pecypc,  xohct  jih  oh  ruraimpoBaTB  3aKa3.  Pecypc  npo- 
BcpacT  cboh  OHTOJiorHHecKHe  npaBHJia  (HanpuMep,  ecnH  oh  3arpy>KeH  Ha  6onee  hcm  90  npo- 
peHTOB,  to  mo/Kct  oTKa'iaTBCH)  h  oTBciacT  3axa3y. 


257 


PucyHOK  4  -  IUara  neperoBopoB  areHTa  hoboto  3aKa3a  c  .apyriiMii  ynacTHiiKaMii 
•  riocTpociiH>i  nnaHa  nocememia  to'ick. 

•  AreHT  3aKa3a  3anpamnBaeT  y  areHTa  pecypca  pa3pemeHHe  Ha  pa3MemeHne  b  «OTKpbiTbin 
chot». 

•  AreHT  pecypca  hihct  BapnaiiTbi  pa3MemeHiiii  to'ick  norpy3KH/Bi>irpy3KH  3aKa3a. 
AreHT  pecypca  npoBcpacT  naH/icimBiii  BapnaiiTW  no  cbohm  CTpaTcruHM  (HanpHMep, 
OTBepraTB  BapnaHTbi  c  He3(])(])eKTHBHOH  rcorpa(|)Hcii)  h  orpaim'ieimsiM  (HanpHMep, 
no  nopa/pcy  3a rpy 3 k h/b bi rpy  3 k h  )  h  OT6npaeT  nynnine. 

•  AreHT  pecypca  BoiBpamacT  BapnaHT  3aKa3y,  h  tot  npuHHMaeT  pemeHne,  npoaon- 
5KaTb  jtm  noncK  Aanbnie. 

•  AreHT  3aKa3a  3anpaniHBaeT  y  areHTa  pecypca  pa3pemeHiie  Ha  pa3MemeHHe  «co  c/ibh- 
tom»  (ecnH  Ha  npe/ibi/iymcM  mare  pemeHiie  ero  He  yaoBneTBopuno). 

•  AreHT  pecypca  3anpaniHBaeT  areHTOB  Bcex  pa3MemeHHbix  Ha  HeM  TpancnopTiiBix  hh- 
CTpyKHHH,  COrjiaCHBI  JIH  OHH  Ha  C/lBI-ir.  3aMeTHM,  HTO  HMCCTCJI  B03M0)KH0CTb  COKpa- 
meHiui  cnucKa  c,iBHracMBix  areHTOB  (HanpHMep,  areHTbi  toubko  stoto  pciica). 

•  AreHTbi  pa3MemeHHbix  3aKa30B  HMeiOT  npaBO  OTKaaaTBCM  ot  c/iBHra,  earn  hx  CTpaTe- 
rHH/sBpucTHKH  He  pa3peiuaioT  3to  (HanpHMep,  3axa3  6onbiuoro  o6beMa  MeHee  ckjio- 
HeH  k  c/iBury,  HeM  HeGonbiuon  3aKa3). 

•  AreHT  pecypca  inneT  BapnaHTbi  pa3MemeffliJi  co  c/iBiiroM  cornacHBHiHxcJi  areHTOB  b 
npe^enax  Toro  >kx  pecypca.  AreHT  pecypca  npoBcpacT  naii/ieniiBiii  BapnaHTbi  no 
cbohm  CTpaTeriMM  h  orpaim'ienHHM  h  OT6npaeT  nyHimie. 

•  AreHT  pecypca  B03BpamaeT  BapnaHT  3aica3y,  h  tot  npuHHMaeT  pemeHiie,  npoflon- 
5KaTb  hh  noncK  ^anbiue. 

•  AreHT  saxasa  3anpaniHBaeT  y  areHTa  pecypca  pa3pemeHHe  Ha  pa3MemeHiie  «c  o6MeHOM» 
(earn  Ha  npe/ibi/iymcM  mare  pemeHiie  ero  He  ynoBneTBopiino).  IleperoBopbi  BbinonHu- 
iotch  aHanorHHHO  npe/ibi/iymcMy  3Tany.  IIjiaHHpoBaHHe  OTnnnaeTca  TeM,  hto  ecnn  Ka- 
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koh-to  ii3  pa3MemeHHi>ix  3aKa30B  «MemaeT»  pa3MemeHiiio  hoboto,  y  Hero  3anpaimiBaeT- 
c a  pa3pemeHiie  nepeMecTHTB  koh(]jjihkthbih  3aica3  Ha  hobbih  pecypc  (c  comacmi  pecypca 
h  3aKa3a). 

•  yTOHHeHiie  BpeMeHH  paiMcmcniiH  KaayiOH  tohkh  MapuipyTa  mcto/iom  MiiHiiMajiBHBix  ycTy- 

noK. 

•  AreHT  saKasa  npejpiaraeT  onTHMajiBHoe  Bpevoi  co  CBoeii  tohkh  ipenini  (HanpiiMep,  CTa- 
paacB  He  mciihtb  cBoe  CTapoe  noJK»Kcniic  qo  c/inura  huh  hcjthcb  b  CBoe  hcjicboc  Bpcvia. 
ecnH  oho  laqano). 

•  AreHT  pecypca  ripoBcpacT  no  CBoeii  cTpaTerun,  HBJiaeTca  jih  TaKoe  pa3MemeHiie  npneM- 
J1CMBIM  (THmiHHBIH  KpilTepilH  npil  3TOM  -  BpCMH  npOCTOH).  EcJIH  HeT,  TO  peCypC  B03Bpa- 
maeT  cboh  BapnaHT  paiMcmcniiH  b  paMKax  OKHa  3aKa3a. 

•  AreHT  3aKa3a  npoBcpacT  no  CBoeii  CTpaTeniH,  jibjhictcji  jih  TaKoe  pa3MemeHiie  npneM- 
neMBiM,  h  ecnH  HeT,  to  npociiT  pecypc  06  ycTynKe. 

•  AreHT  pecypca  onpeqeJiaeT  no  CTpaTeniH,  xohct  jih  oh  npoqoJDKaTB  neperoBopBi  11  ec- 
jih,  qa,  to  npeqqaracT  mar  Ha  BCTpeny  (TOHKy  MeHee  BBiro/uiyio  no  BpeMemi  npocTOfl,  ho 
6onee  6jiH3Kyio  k  HanajiBHoii  TOHKe  3aKa3a,  mar  onpeqeiraeTCfl  CTpaTcnicH). 

•  AreHT  3aKa3a  npoBcpacT,  yqoBjieTBopneT  jih  ero  naqqcimoc  pemeHiie  11  xoneT  jih  oh 
npoaoJDKaTB  neperoBopBi  (HanpiiMep,  no  MaKCHMajiBHOMy  KOJinnecTBy  maroB). 

AHajioniHHO  neperoBopBi  BBinoJiHaioTca  Meacqy  areHTOM  pecypca  h  CKJiaqa. 

3aKJno»ieHHe 

OnucaHHBiH  anropiiTM  qcMoncTpupycT  npneMJieMBie  pe3yjiBTaTBi  npn  njiaHiipoBaHim  pacmica- 

hhh  «c  Hyjia»  ii  ohciib  3(J)(})eKTHBeH  qua  jioKajiBHoro  nepecMOTpa  pacmicaHiiH.  3to  no3BOJiaeT  hc- 

noJiB30BaTB  cncTeMy  an  a  pemeHiia  Baha'i,  KOTopBie  paHee  Tpe6oBajni  pyHHoro  nnaHiipoBamiJi. 
Ee3ycJiOBHO,  ecTB  peJiBin  pqi  HanpaBJieHiiii  qua  pa  iBimui  cucTeMBi: 

•  nO.T^iep/KKa  BTOpilHHOH  JIOrilCTHKH  (BOflHTeJIB,  (})ypa  H  TJiraH  KaK  OT^eJIBHBie  /lOnOJIHHTeJIBHBie 

o6BeKTBi  njiaiiHpoBaimsj  co  cbohmh  orpann'ienioiMii  11  npcqnoHTcniuiMH). 

•  rio,i,icp>KKa  BCTpeHHBix  npeqnoqceHHe  h  ncpcKphiBaniiH  orpaHHHemiH  (3arpy3HTB  Ha  o/iny  nan- 
JieTy  6oJiBme,  hcm  noJioiKeHO  no  nopMaTHBiioii  cmkocth  6e3  npcBBimcniiH  acecTKoro  orpaniiHC- 
Hiui  no  Beey,  ho  cskohomhtb  jionoJiHHTeJiBHBin  peiie  rpy30BHKa). 

•  rioqqcp>KKa  MexaHH3MOB  aqairraipi h  h  ooyHCimsj.  KnacTepinamiH  hoxovkhx  3aKa30B  h  pecypeoB 
b  rpynnBi.  OneiiKa  3(}x})ckthbiiocth  CTpaTeniH  h  hx  HacTpoiiKa  Ha  ocHOBe  onBiTa. 
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Abstract 

This  article  describes  system  for  scheduling  of  oil  transportation  by  very  large  crude  oil  carriers 

(VLCC)  based  on  multiagent  approach  and  ontology  of  oil  transportation  logistics 

BBe/tetme 

Mnp  coBpeMeHHoro  Oitineca  b  nocne/uinc  roam  npnoOpeTaeT  Bee  oonbmyio  annavtHKy,  coBpe- 
MeHHoe  cocTOtmuc  paniKa  .thktvct  KOMnaHitrtM  ncooxoaiiMocTb  6onee  niOKO  pearapoBaTb  Ha  no- 
Tpe6HOCTH  pbIHKa  It  CBOHX  KJIHCIITOB,  It  BCe  GoJIbHICC  BnaHCIlHC  npit  3TOM  npno6peTaioT  cpcacTBa 
aBTOMaTH3aitHH  6ii3Hec-npoueccoB.  Oanoii  H3  HiiTcpccnbix  c  to'ikh  ipeimst  aBTOMaTH3au,HH  c(])cp 
6it3Heca  SBiratOTCs  3aaann  TpaHcnopTHOH  jiothcthkh,  b  'iacTiiocTit,  3a^aHH  naan  upoBan  tut  MopcKitx 
rpy3onepeB030K. 

ripc.TMCTnati  o6nacTb  MopcKitx  rpy3onepeB030K  b  ucjiom  hbjihctch  aoBoabiio  ooimtpnoii  it  o6t>- 
eauHaeT  b  ccost  nepeB03KH  cyxnx  cbiriyntx  rpy30B,  KOHTeitHepHbie  nepeB03KH  h  TaiiKcpiibic  nepe- 
B03KH  '/KH/tKHX  rpy30B  (pa3JIHHHbIX  B It, TO B  TOnjIHBa). 

JIflfi  pemeHiM  3aaan  onepaTHBHoro  naaimpoBanita  6biaa  pa3pa6oTaHa  MyjibTHarcm  naa  cucTeMa 
cocTaBJicima  pacmicaHHH  nepeB030K  rpy30B,  KOTopaa  h  oimcbiBacTca  b  aannoii  CTaTbc. 

1  OnncaHne  npettMeTHOH  oGjiacra 

C  iteJibK)  ynpomcniia  ycnoBHH  npit  coiaanmi  chctcmbi  Obiao  pemeHO  orpanir'iiiTbca  pemeHiteM 
laaaaii  njianupoBaima  MopcKitx  He(})TenepeB030K  Ha  cBepxGonbninx  TaHKepax  BoaoH3Mcmcniic\t 
250-300  TbictiH  tohh.  B  cootbgtctbhh  c  MitpoBOH  TepMHHOnorHeH,  hx  naibiBaioT  VLCC  (very  large 
crude  carrier). 

HaiiiaHcniicM  pa3pa6oTaHHOH  chctcmbi  aBJiaeTca  aBTOMaTHiaiuta  3aaaHH  njianupoBaima  pa3- 
MemeHita  3aKa30B  h  GOCTaBjieHHa  pacmicaHHH  TaHKepoB  (JuioTa  KOMnaHHH-onepaTopa,  3aHHMaiome- 
roca  MopcKHMH  Hec|)TenepeB03KaMH. 

B  xoae  iiccJicaoBamia  npcnMCTiioii  oonacra  [1]  obiao  onpe/iejicno,  hto  KonintecTBO  cyaoB- 
nepeB03HHKOB  Taicoro  o6i>eMa  aBJiaeTca  cpaBHHTenbHO  ncoonbimiM  (okojio  800  cyaoB  bo  BceM  mh- 
pe).  KpoMe  Toro,  obiao  onpeacncno,  hto,  KaK  npaBHno,  nepeB03KH  TaKitx  oOteMOB  iic(]jth  npoH3BO- 
RfLTCfl  TOJIBKO  0,111  HM  3aKa3HHKOM  OailOBpCMCimO.  T.e.  MO>KHO  paCCMaTpHBaTb  CHTyaitHIO,  HTO  B  Ka5K- 
abifi  MOMeHT  Ha  cyaiic-iiepcB03iniKc  paiMcmacica  tojibko  oatm  laKai. 
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B  xonc  aHajiH3a  npe/iMCTiioii  o6nacTH  6bijio  BBiaciicno,  hto  rjisi  pemeHHa  3a/jaHH  njiaiiHpona- 
mia  nepeB030K  yace  coa/iaiiBi  ncKOTopwc  nporpaMMiiBic  chctcmbi  (HanpiiMep,  Route99),  o/niaKo  cy- 
mecTByiomne  chctcmbi  hmciot  pan  iic/iocTaTKOB,  koto  pine  MoryT  dbitb  npeo/ioncHBi  nyTeM  nocTpoe- 
mia  nporpaMMHoro  nnaimpoBmHKa  Ha  ocHOBe  MyjiBTHarcm  tibix  TexHonornn.  B  'iacTiiocTH.  cpe/w 
HenocTaTKOB  Tpa/iHUHoniiBix  chctcmbi  mo>kho  otmcthtb  cxeMy  onnoBpcMcimoro  nnaHiipoBaHiia 
Bcex  3aKa30B,  Korna  npn  nocTynnciiiiii  hoboto  saxasa,  huh  npn  iicooxo/ihmocth  ricpcrTTaiiHponaiiHa 
o.Tiioro  H3  3aica30B  hcodxo.thmo  upoBO.THTB  onepau,Hio  njianupoBanna  ana  Bcex  3aKa30B.  IloiiHoe 
ncpcrTTaiiHponaiiHC  He  Bcer.na  nonycTHMO  b  /laimoii  npe/iMCTiioii  o6nacTH,  Tax  KaK  3aKa3liHK  3apaHee 
HiBcmacTca  o  cy/nic,  Ha  KOTopoe  lanjiaimpoBana  nepeB03Ka  ero  rpy3a,  h  cocTaBJiaeTca  KOHTpaKT,  b 
kotopom  cynH0-nepeB03HHK  MoaceT  dbitb  to'iiio  onpe/icncno,  h  noTOMy  ncpcnnaiiHponaiiHC  3aKa30B 
janaeryio  MonceT  aBjiaTbca  HOKcnaTcnBiioH  npoHe/iypoii. 

B  xo.tc  nanBHCHincro  Hccnc/iOBaima  obijih  onpencjiciiBi  ociiobiibic  KOHU,enTBi  chctcmbi,  BBipa- 
6oTaHBi  npe.TCTaBneiiHa  o  iicooxo/ihmbix  KOMnoHeHTax  chctcmbi,  onpepcncua  ee  apxiiTeKTypa. 

2  ApxHTeKTypa  cncTeMbi 

CocTaB  h  CTpyKTypa  o6bcktob  npe/iMCTHOH  oGnacra  b  chctcmc  oimcBiBacTca  npn  noMomu  oh- 
TOUOrHH.  OCHOBHBIM  KOMnOHeHTOM  CHCTCMBI  aBJiaeTCa  MyjIBTHareHTHBIH  njiaHHpOBIHHK,  peiuaiomHH 
3analin  njianupoBanna  h  nepenjianupoBanHa  paiMcmeiiHa  3aKa30B  h  cocTaBnenini  pacmicaHHH  cy- 

HOB. 

Ba3a  namiBix  chctcmbi  aBJiaeTCa  xpaHHJiiimeM  OHTOnorHH,  Koram  pamiBix  o  TeKymeM  cocToa- 
hhh  pBiHKa  HecJ)TenepeB030K  (chhmok,  huh  snapshot),  cnenapHCB  (huh  cu,eH,  scenario  huh  scene). 
Ot/icubhoc  MecTO  b  CTpyKType  6a3Bi  /laniiBix  3aHHMaeT  6jiok,  xpaHamrai  pe3ynBTaTBi  pa6oTBi  Mo/iyna 
naaHupoBaHHa. 


Snapshot  aBJiaeTca  Ha6opoM  naniiBix,  onucBiBaiomuM  TeKymee  cocToaHne  chctcmbi,  xpaHamuM 
HHijiopMapHio  o  cynax.  hx  pacnucaHiiax,  saxasax,  nopTax,  paccToaHnax  Me>K/iy  nopTaMH,  orpaiiH'ic- 
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Hirax  rcorpa(])H'iccKHX  o6i.eKTOB,  HaKJia^tiBaeMBix  Ha  cy/ia  h  t.,t.  CTpyKTypa  /laniiBix  cHHMKa  omr- 
caiBacTCH  b  OHTOnornn.  3anonHeHire  CHHMKa  /lamiBiMH  npoiT3BojurTCJi  npii  noMomu  MOAyna  HMnopTa 
aaHHtix  (data  importer),  ncnojn>3yiomero  b  KanecTBC  Bxo.Tiioro  (])op\iaTa  XML,  CTpyKTypa  KOToporo 
reHepupyeTCJi  Ha  ocHOBe  oHTonoririT. 

ApxHTeKTypa  nporpaMMHoir  chctcmbi  npcTCTaBJicua  Ha  pucyHKe  1 . 

PaooTa  MyjiBTHareHTHoro  nnamrpoBiHHKa  ocnoBBiBacTca  Ha  odpadoTKe  coobithh.  aBnaiomHxcfl 
OTo6pa>KeHHeM  coobithh  peantHoro  Mirpa  b  Mirpe  chctcmbi.  Cobokytiiioctb  CHHMKa,  coobithh  h  cba- 
3aHHBIX  C  HHMH  OHTOJIOrHH  IiaiBIBaCTCH  CUCIIOH.  PcTy.TBTaTBI  n.TailHpOBailHH  COXpaiHIIOTCH  B  OT.TC-TB- 
Hyio  CTpyKTypy  TaniiBix  b  paMKax  6a3Bi  /laniiBix  chctcmbi.  B  pe3ym>TaTe  odpadoTKH  cuciibi  Ha  bbixo- 
.TC  n.TaiiHpoBiiiHK  reHepupyeT  naoop  HCKOTopBix  bbixothbix  /laniiBix,  oobc.thiijiioihhx  HH(JjopMau,Hio 
o  npoucccc  ripHioriHH  pemeHirir,  pacrincaiiHa  cy/iOB  h  (|)HHaHCOBBie  noKa3aTenn,  CBaramiBie  c  rpy3a- 
mh,  cy^aMH  h  cJjjiotom  b  penoM. 

3  Ohtojiothh  chctgmbi 

OHTOnoriM  CHCTeMBi  co.icpvKHT  3  pa3.TC.Ta:  onucaHHe  mo.tc.th  (jiiiTHHCCKoro  Mirpa,  omrcaHHe 
Mopenn  OTHomeHHH  mok.tv  oOBCKTaviH  ([)H3H'iccKoro  Mirpa,  ir  omrcaHHe  mo.tc.th  noBepemta  areHTOB, 
COOTBeTCTByiOmHX  3TITM  OOBCKTaM. 

Ha  ypoBHe  omreamra  mo.tc.th  (JiH  iH'iccKoro  Mirpa  6bhio  bbi.tc.tcho  1 1  TirnoB  oobcktob  (Komren- 
tob)  h  donee  250  aipirdyTOB. 

OcHOBHBie  oHTononrHecKire  KOHirenTBi: 

•  Vessel  -  TaHKep,  cy/mo-i i  cijiTcn  cpc  both h  k; 

•  Cargo  -  rpy3  CBipoir  iiciJith; 

•  Company  -  KOMiiamrs; 

•  The  Operator  -  ko m amra-on cpaTO p ; 

•  Competitor  -  KOMnamia-KOHKypeHT; 

•  Customer  -  KOMnaHiM-3aKa3HHK; 

•  Location  -  rcorpac})H'iecKirc  oobcktbi; 

•  Port  -  nopT; 

•  Via  Point  -  npoMeacyroHHaa  TOHKa; 

•  Canal  -  KaHan; 

•  Singapore  Strait  -  CiTHranypcKirir  nponiTB; 

•  Suez  canal  -  Cvthkhh  KaHan; 

•  Route  -  MapmpyT; 

•  Region  -  pernoH; 

•  Union  -  coi03  (npiTMep  -  CBponcHCKirii  C0103); 

•  Country  -  CTpaHa; 

•  Area  -  rcorpaijiiiHCCKHii  pcnroii; 

•  Trade  -  CTapnapraBiir  MapmpyT  Hec})TenepeB03KH  (HanpiTMep,  Tana/inaa  Aijrpmca  -  boctohhbih 
Beper  CIHA); 

KaVK.TBIH  H3  OOBCKTOB  ITMeeT  .TOCTaTOHIlO  OO-TBIHOC  KO.TH'ICCTBO  aTpHOVTOB.  HaCTB  aTpHOVTOB 
MoryT  6bitb  bbihhc.thmbimh  Ha  ocHOBe  rua'icmm  npyrirx  aTpirdyroB,  (jiopMy.TBi  pna  bbbihcuciiiui  3a- 
paioTca  CKpirnTaMir. 

KpoMe  Toro,  ([iiiTHHCCKaa  nacTB  OHTononrir  omrcBiBaeT  CTpyKTypy  co6bithh  CHCTeMBi,  BKnio- 
naioiuHX  b  ce6a  Oo.tbihoc  kojihhcctbo  parnir'iiiBix  co6bithh,  oopaoaTBiBacMBix  nnaHirpoBirruKOM  - 
3to  rpynnBi  co6bithh,  CBaramiBix  c  no  a  bu  chit  cm  noBoro  3aKa3a,  coobithh  iicooxothmocth  nepenna- 
HirpoBamra  3aKa3a,  coobithh  onoT/ianiiH  ncpcBOTHHKa  h  t.,t.  Bcero  circTeMa  n o.t.t c  p  >k  h  b  a  ct  21  ran 
co6bithh.  Bo3mo>kho  cot, ramie  nonB30BaTenBCKirx  ranoB  co6bithh  nyTeM  Hacnc/iOBaiiHH  ot  cymecT- 
Byiomux  co6bithh  aim  oopaooTKH  co6bithh,  CBHTaniiBix  c  nonB30BaTenBCKHMir  odneKTaMir  b  cucTe- 
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Me.  B  OHTOJioniH  TaKVKC  xparorrca  omicaHHe  CTpyKTypti  hcckoubkhx  Ta6nHU„  xpanaiimx  paimbic, 
neo6xoanMbix  ana  pa6oTti  naaimpoBiiiHKa.  OparvienT  ceMaHTHHecKOH  cera,  ormcbiBaiomeii  pa3aen 
(J)H3HHeCKOH  MOPC-BH  MHpa  B  OHTOJIOrHH  CHCTCMbl.  IipHBCaCII  Ha  pHCyHKe  2. 

BaVKHOH  OCo6eHHOCTBK)  nailllOH  CHCTCMbl  HBJiaCTCM  BBCPCIIHC  CTpaTerHH,  KOTOpBIC  HCnOJII>3y- 
tOTca  areHTaMH  ootcktob  BiipTyantHoro  MHpa  ana  ouciikh  BapnaiiTOB  pemeHHH,  coapaBacMbix  mo- 
ayneM  nnaimpoBaima.  CTpaTerHH  b  CHCTeMe  orincbiBaioTca  Ha6opoM  CKpHnTOB,  oncimBaiomHX  Ba- 
pHaiiTBi  c  tohkh  jpenna  npHMeHHMOCTH  ana  aaimoro  areHTa.  Jin  a  KavKaoro  Bapi-iama  pacnucaHHH, 
coapaBacMoro  MoayncM  nnaimpoBaima,  ripoi-nBoaHTca  onpHKa  npHMeHHMOCTH  h  BbiHHcncimc  3Ha- 
neHHH  peHTHHra  ana  areHTa  KavKaoro  ooucKTa,  3aTpoHyToro  b  aaimoM  BapnaHTe,  Ha  ocHOBe  KOToptix 
CTpoHTca  (jDHHantHBiH  pcHTi-mr  BapnaHTa,  Ha  ocHOBe  KOToporo  Bee  BapnaiiTbi  panvKHpyioTca  h  ana 
aanbiiciimcH  o6pa6oTKH  nnaimpoBiiiHKOM  npHHHMaeTca  BapnaiiT  c  naMBbicmcii  ohciikoh.  H3MeHaa 
CKpnnTBi  CTpaTerHH,  h  3aaaBaa  o6i>eKTaM  pa3nnHiibic  CTpaTerHH,  movkiio  MiMcnaTb  KpHTcpmi  npiiHa- 
raa  pemeHHH  nnannpoBiunKOM.  B  OHTonorHH  Taicace  movkiio  onncaTb  CTpyKTypy  aonomiHTcnbiibix 
Ta6nHH„  xpanaimix  aamibic,  ncooxoanMbic  ana  peanroaijHH  CTpaTerHH. 


PacyHOK  2  -  (PparMeHT  ceMaHTiinecKou  cera  OHTOJioriiH  CHCTeMW 


CcKima  BHpTyanBHBix  oraomeHHH  oriHCbiBacT  areHTOB  pecypcoB  h  3aKa30B,  CBa3aHHBix  c  06b- 
eKTaMH  (j)H3HMCCKoro  MHpa  h  onncBiBaeT  ycnoBHa  B03HHKH0BeHHa  OTHomeHHH  eooTBeTCTBHa  (match¬ 
ing)  MCVKay  hhmh.  OcHOBHaa  nacTb  orpaHHHeHHH  MaTHHHra  iiaKnaabiBacTca  Ha  ncpcBO'uiHKa  reorpa- 
(|jHHeCKHMH  o6T.eKTaMH,  OObCKTOM  Tpy3a,  H  OObCKTaMH  perHOHOB. 

OTHomeHna  MaTHHHra  areHTOB,  3aaaHHbie  b  CHCTeMe: 

Cargo  with  Vessel  ( Moray  r pyaoM  h  CyaHOM) 

Vessel  with  Port  ( Moray  CyaHOM  h  IIoptom) 

Vessel  with  Terminal  ( Moray  CyaHOM  h  TepMHHanoM) 

Vessel  with  Union  ( MCVKay  CyaHOM  h  Cok>30m) 

Vessel  with  Country  ( Moray  CyaHOM  h  CTpanoii) 

Vessel  with  Area  ( Moray  CyaHOM  h  Pcthoiiom) 
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IlpeHMymeCTBOM  HCnOHB30BaHHH  OHTOHOTHH  B  /lailllOH  CHCTeMe  HBHHeTCH  B03M05KH0CTB  H3Me- 
iicniia  cTpy KTypBi  odbeKTOB,  b  pe3ynBTaTe  KOToporo  MoryT  obitb  coi/iaiiBi  /lonepime  thhbi  odbeKTOB, 
HOBBie  TH TIBI  COOBITHH.  nOpO'ATICIlIlBIC  OT  6a30BBIX,  H  T./l.  HlMCIiaCMBIM  napaMeTpOM  TaK5Ke  MO'/KCT 
BticTynaTb  Ha6op  orpaiiH'ieiiiiii.  HaKnanBiBaeMBix  ohhmmh  oOBCKTaMii  (HanpiiMep,  nopTaMH),  Ha  3Ha- 
neHiia  aTpn6yTOB  npyrax  (HanpiiMep,  cy/ioB).  KpoMe  Toro,  ohtohothh  no3BonaeT  /ioohtbch  H3MeHe- 
hiih  KpiiTepneB  ripmiHTHH  pcmciiiiii  h  yncTa  HHniiBHnyanBHBix  npe.ino'iTeiiiiii  areHTOB  cucTeMOH 
H3MeHeHneM  cKpiirrroB  cTpaTeniH. 

Ohtohothh  TaK5Ke  HMeeT  cckuhio  BpcMcim  BbinonHeHHH  (Runtime),  co/iep>KamyK)  onucaHHe 
CTpyKTypBi  pe3yjiBTaTOB  h  ot/iciibiibix  t])nnaiicoBBix  noKaiaTciicii.  Llpn  ^ajiBHeiimeH  pa6oTe  na/i  chc- 
tcmoh  nnaiiiipycTca  bbc/ichhc  bo3mo>khocth  la/iaima  nonB30BaTenBCKHX  noKa3aTeneii,  KOTopBie 
naaimpoBiuHK  oy/iCT  paccniTBiBaTB  ana  rpy30B,  cy/iOB  h  cjinoTa  b  hcjtom  aBTOMaTiuiccKH  b  xo/ic  nna- 
HiipoBaHiia. 

4  Ba3a  namibix  CHCTeMbi 

C  Y'lCTOM  IICOOXO/IIIMOCTH  XpaHeHHJI  B  CHHMKe  BXOflHBIX  ,3a II II BIX  CHCTeMBI  HeKOTOpOrO  Ha6opa 
OOBCKTOB,  COCTaB  H  CTpyKTypa  KOTOpBIX  MO'/KCT  6BITB  H3MeHeHa  C  riOMOIUBIO  KOHCTpyKTOpa  OHTOHO- 
THH,  OBIJIO  HCHO,  'ITO  HCn0JIB30BaHHe  Tpa.THHHOIlIlOH  TaDJlH'IIlOH  MO/ICIHI  /lailllBIX  He  HBHHeTCH  /lOIiyC- 
thmbim,  b  pe3ynBTaTe  nero  6biho  ripwimo  pemeHne  o  peanH3au,HH  o6b6kthoh  Mo/iean  namiBix  cpen- 
CTBaMH  penauHOHHOH  CYE/],.  Pe3ynBTaTOM  /laimoro  penicillin  CTano  coi/iairne  6a3Bi  /lamiBix,  cno- 
C06HOH  XpaHHTB  aaHHBie  O  MIIO/KCCTBC  OOBCKTOB  C  npOH3BOJIBHBIM  COCTaBOM  aTpn6yTOB.  B  Ka'ICCTBC 

CYB/],  6 bbt  BBi6paH  Microsoft  SQL  server. 

DiaBHOH  OTJIHHHTeJIBHOH  0C06eHH0CTBI0  H C IT O-T B 3 y C M O H  MO/ICIIH  /lailllBIX  HBHHOCB  TO,  'ITO  B  Ka- 

necTBe  CTpyKTypoo6pa3yiomero  3ncMciiTa,  onpc/icnHioincro  cTpyiaypy  oBbeKTOB  b  /laimoii  B/),  bbi- 
CTynaeT  ohtohothh  -  Ka>K,TBiH  oobckt  h  aTpudyT,  xpaimviBiii  b  6a3e,  HMeeT  ccBinKy  Ha  eooTBeTCT- 
ByiomiiH  KoimcnT  huh  aTpuoyT  KOHU,enTa  b  ohtohothh. 

/Ihh  nonHOH  no/nepvKKH  upoipa'iiioii  cbh3h  CTpyKTypBi  6a3Bi  /lamiBix  c  OHTonorHen  b  cucTeMe 
6 blt u  peajiH30BaHBi  cpcacTBa  HMnopTa-OKcnopTa  /lamiBix  h  komhohchtbi  nocTyna  k  o6b6kthoh  mo- 
aenu  /lamiBix,  ooccnciiiBaioimie  npoipannyio  paooTy  c  odbeKTHoii  mo.tc.tbio  /lamiBix  Tax  >Ke,  Kax  h  c 
oOBi'inoii  pejiaruioHHOH. 

B  Ka'iccTBC  bxo.tiioto  (])op\iaTa  /lamiBix  b  cucTeMe  HcnonB3yeTCH  XML.  J\na  reiiepannn  CTpyK¬ 
TypBi  XML,  cooTBeTCTByromeii  cTpyKType  oiitojioth'icckhx  KOHuenTOB  6 bbt  coi/ian  Mo/iynn  reHepa- 
hhh  CTpyKTypBi  XML-cjiaHna.  ana  iicnocpc.iCTBCinioro  HMnopTa  namiBix  b  oobcktiivio  6a3y  h  cbhibi- 
Baiinn  XML-.iamiBix  c  OHTOnorHeii  6biji  C03,Tan  MO/iynB  HMnopTa,  noaBoanioiiiiiii  ycTaHOBHTB  coot- 
BeTCTBiie  XML-o6BeKTOB  h  koiiiiciitob  ohtohothh.  Ftp h  3anonHeHHii  CHHMKa  (snapshot)  /laiiiiBivtH 
ripon3Bo,iHTcn  coxpaHeHiie  ohtohothh  b  6a3e  .lamiBix. 

B  6a3e  /lamiBix  TaioKe  peanH30BaHBi  cpencTBa  ncypiiaimpoBaiiHH  H3MeHeHiiii,  iioibohhioiuhc  ot- 
CHe^HTB  H3MCIICIIIIH,  npOIBiBC/ICIlIlBIC  n0HB30BaTeHaMH. 

KpoMe  onoKa,  xpaiinincro  namiBic  snapshot,  b  6a3e  namiBix  coi.iaiiBi  eme  ,TBa  onoKa  -  onmi  H3 
hhx  npc,Tiia3na'ieii  ana  xpaHemia  cneiiapucB.  coanaBacviBix  noHB30BaTeHeM  b  xo/ic  pa6oTBi  c  cucTe- 
moh  npn  noMomii  cpencTB  pcnaKTiipoBaiinn  cuciibi  nonB30BaTenBCKoro  HHTepijieHca.  Btopoh  ot- 
^eHBHBiii  6hok  -  3to  6hok  xpaHeHiia  peayaBTaTOB  pa6oTBi  nHaHiipoBmiiKa.  OnucaHHe  naiiiioro  onoKa 
b  aaHHoii  cTaTBe  oy.icT  nano  iibitkc. 

5  BH3yajibHbiii  iniTcp(J)ciic  chctcmm 

BH3yaHBHBiii  ii i iTcp(])ciic  CHCTeMBI  oOBC.iHiincT  b  ce6e  Ha6op  cpencTB  nna  pa6oTBi  noHB30BaTeHa 
CO  BCeMH  KOMnOHeHTaMH  CHCTeMBI: 

•  cpencTBa  npocMOTpa  h  pcnaKTiipoBaimn  ohtohothh  (ontology  editor); 

•  pc/iaKTop  chhmkob  Bfl,  (snapshot  editor); 
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•  cpe/iCTBa  pc.iaKTHpoBaima  cuciibi  -  pc/iaKTop  co6bithh,  Mo/iyjib  iiaiiiaHciiiiJi  CTpaTerHH  areH- 
TaM  ot/icjibiibix  o6bcktob  b  cHCTeMe; 

•  cpe;iCTBa  3anycKa  h  ynpaBJieniiH  ripoucccovi  naaimpoBaima; 

•  cpe/icma  aHanH3a  pe3yni>TaTOB  pa6oTBi  Moay.ua  naaimpoBaima.  h  cpc/iCTBa  OT'icTnocTH; 
MaaiocTpanna  MiiTcpijieiica  chctcmbi  npc/iCTaBJicna  Ha  pucyiiKC  3. 
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Reports 


Events 


Snapshot 

S  TTM1 15.05.2004-22.05.2004  (Successful!.  11  variants) 

El  Sinochem  1 0.05.2004-1 5.05.2004  (Successfull,  1 9  variants) 
El  Unipec  1 4.05.2004-1 4.05.2004  (Successfull,  3  variants) 

El  Engen  1 2.05.2004-1 4.05.2004  (Successfull,  5  variants) 

El  Itochu  25.05.2004-25.05.2004  (Successfull,  1 2  variants) 

El  Unipec  07.05.2004-09.05.2004  (Successfull,  8  variants) 

El  B  P  Amoco  01 . 05. 2004-1 0. 05. 2004  (S  uccessfull,  5  variants) 

mamimm 

B  More  variants  ... 

El  Provence  takes  it  (1  re-allocation) 

El  Provence  takes  it  (1  re-allocation) 

El  Provence  takes  it  (1  re-allocation) 

El  Dundee  takes  it  (1  re-allocation) 

El  Irving  25.05.2004-29.05.2004  (Successfull,  6  variants) 

El  Unipec  20.05.2004-25.05.2004  (Successfull,  9  variants) 

<!'"  .  I . 


Open  position  Allocations  Cargoes  Cargi  <  |  ►  | 


Name 

I  Open  Port 

I  Open  Date 

0  C  Dream 

Ningbo 

23.04.200411:00:00 

LI  Artois 

Galveston 

17.05.2004  22:00:00 

□  Ashna 

Qingdao 

02.05.2004  8:00:00 

0  Bunga  Kasturi 

Singapore 

11.05.200415:23:57 

0  Charles  Eddie 

Ningbo 

20.06.2004  23:50:08 

O  Crown  Unity 

Fujairah 

02.05.200418:00:00 

0  Crude  Guardian 

Huizhou 

28.05.2004  8:00:00 

0  Dundee 

Malacca 

07.05.2004  8:58:07 

O  Effie  Maersk 

Long  Beach 

11.06.2004  9:33:45 

□  Eli  Maersk 

Singapore 

10.06.200412:00:00 

0  Elisabeth  Maersk 

Ningbo 

06.06.2004  22:10:24 

0  Else  Maersk 

Ningbo 

29.05.2004  3:20:18 

0  Emilie  Maersk 

Loop 

04.06.200413:45:00 

0  Emma  Maersk 

Ningbo 

23.05.2004  4:08:32 

1  zi 


Name 

i  Subject 

Mode  Description 

0  Decision  Path  Report 

0  Detailed  Assignment  Report 

0  Event  Strategy  Report 

0  Fleet  Earnings  Report 

0  Importing  Warnings  Report 

0  Open  Positions  Report 

0  Scheduling  Warnings  Report 

0  Variant  Report 

0  Variant  Summary  Report 

0  Vessel  Cargoes  Report 

0  Vessel  Schedule  Report 

Vessel 

Vessel 

PiicyHOK  3  -  BtoyaubHMH  HHTep^efic  cucTeMM,  npocMOTp  pe3yjn>TaTOB 


BcTpOeHHbffl  pC.iaKTOp  OHTOJIOTHH  [5]  OOCCnCIHBaCT  B03M05KH0CTB  HiMCIICIlHH  OHTOJIOrHH  B 
paMKax  orpairn'icirnii  chctcmbi  -  Ba/uniHC  .hohojihhtcjibhbix  aTpuGyroB  cymecTByiomHM  o6i.eKTaM, 
C03AaHHe  JlCICpilHX  THnOB  o6BdCTOB  H  C06BITHH,  pC.iaKTHpOBaimC  yCJIOBHH. 

Pc/iaKTop  chhmkob  n p c a o c t a  b  jt  h  c t  noJiB30BaTeJiio  bo3\io’/Khoctb  npocMOTpa  H  pc/iaKTiipo- 

BaHHa  Bcex  bxo/uibix  naniiBix,  3arpy5KeHHBix  H3  nonB30BaTenBCKoro  XML  h  ncnojiB3yeMBix  njiaHH- 
POBHIHKOM. 

Pc/iaKTop  co6bithh  iioibojihct  3a;iaBaTB  nonB30BaTenK)  coGbithh,  KOTopBie  6y/iCT  o6pa6aTBiBaTB 
njiaHHpoBiiiHK.  MacTB  co6bithh,  CBJi  saniiBix  c  nouBJicimcM  b  chctcmc  rpy30B,  coinacTca  aBTOMaTH'ic- 
ckh,  Ha  3Tane  coi/iaima  cucnapua  Ha  ochobc  He3anjiaHHpoBaHHBix  rpy30B  H3  Snapshot’a.  CTpyKTypa 
h  KOJiHHecTBO  co6bithh  hbjihctch  onpezienaeMBiM  b  ohtojiothh,  nosTOMy  pc/iaKTop  co6bithh  TaK>KC 
HBjmeTca  th6khm  komhohchtom,  HcnoJiB3yEoniHM  xuia  cboch  pa6oTBi  ohtohothk). 

MoaynB  iiainaMcniiM  CTpaTerHH  areHTaM  chctcmbi  no3BOJiaeT  Ka>KaoMy  H3  rpy30B,  cynoB,  h 
areHTy  ko m ri  a  ii  h  h  -  n  cpc  bob  h  h  Ka  naura'iHTB  im.THBH/iyajiBHBic  CTpaTerHH  H3  cnucKa  oripcacncniiBix  b 
OHTOJIOTHH. 
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HHTepcjieHC  HMeeT  BHyTpn  cc03  cpc.ic'TBa  3anycica  h  ynpaBJiemui  npopeccoM  n.BaimpoBaniw 
(o6pa6oTKy  kohtpojibhbix  tohck,  b  xo/ic  KOToptix  B03M0)KeH  pyHHOH  Bti6op  Bapi-iaiiTa  ripunania 
pcmcniiii). 

KpoMe  Toro,  HHTepcJieHc  co,3ep>KHT  b  ce6e  cpc.icTBa  6BicTporo  aHajiim  cmyaifHH,  cpc.icTBa 
npocMOTpa  ochobhbix  peiyubTaTOB  naaimpoBaiiHH.  h  BKJiiouacT  b  ce6a  MO.ny.iiB  BBi30Ba  BHeniHiix 
ot'ictob.  peajiH30B3HHBix  cpe.BCTBaxiH  chctgmbi  C03,3aiiH3  ot'ictob  Crystal  Reports. 

6  MyjibTHareHTHbiii  n.iaiiiipoBiuiiK 

O/l II H M  H3  OCHOBHBIX  KOMnOHeHTOB  CHCTeMBI  3B.33CTC3  MyjIBTIiareHTBIH  njiaHIipOBIUHK.  ^aHHBIIl 

KOMnoHeHT  peanH30BaH  b  bh.tc  OTnenBHoro  kohcojibhoto  ripnao>Keniia.  nonyuaioiuero  Ha  bxoa  cuc- 
hbi  ana  naanupoBaniiT  h  Bbi/iaiomcro  b  pe3ynBTaTe  CBoeii  pa6oTBi  nocTpoeHHBie  BapiiaHTBi  pacmica- 
hhh.  PeanH3apHa  KOMnoHeHTa  b  bh.tc  OTnenBHoro  npn.30>Kcniia  o6ocHOBaHa  ncnoJiB30BaHiieM  ,30- 
noJiHHTeJiBHBix  oho.thotck  MyjiBTHareHTHoro  3 ,3  pa  RC  Engine  2.0  [4,  6],  KOTopBie  He  HcnonB3yiOTca 
npn  paooTC  HiiTcp(})CHca,  OHTonoriiH  h  MO/iyncii  paooTBi  c  6a3oii  naniibix. 

Odiunii  anropHTM  paooTBi  KOMnoHeHTa  Bbir.33,3HT  cac/iyiomuxi  o6pa30M: 

•  3arpy3Ka  ncxo/inoii  cifeHBi; 

•  3arpy3Ka,  nnaHiipoBaHiie,  coxpaHeHiie  pe3ynBTaTOB  nocTyraiBiuero  coGbitht; 

•  CoxpaHeHiie  o6mnx  pe3ynBTaTOB  naan  upo  Ban  113; 

•  3aBepiueHiie  paooTBi  KOMnoHeHTa. 

npn  3arpy3Ke  ncxo.inoii  cuciibi,  nponcxo.THT  Ba'iHTbiBannc  11  HnTcpnpcTanH3  ohtojiothh,  Ha 
KOTopoii  nocTpoeHa  cuciia.  Ilo  3toh  OHTOJioniH  3arpy>KacTC3  cxeMa  rcorpacjinii.  Co3,3aioTC3  areHTBi 
TepMHHajIOB,  nOpTOB,  CTpaH,  C0I030B,  perHOHOB.  Coi.paiOTOI  OOBCKTBI  MapnipyTOB,  COC/3HII3IOIHHX  Te 
huh  HHBie  nopTBi.  /l.aHHBie  MapmpyTBi  3B33ioiC3  uacTO  HcnoJiB3yeMBiMH  MopcKHMii  nymMii. 

nocne  3arpy3KH  reorpatjuiii  cucTeMa  ocymecTBnaeT  3arpy3Ky  pecypcoB,  ocymecTBnjHoiuiix  ne- 
peB03Ky.  Ka>K,iBiii  pccypc-cy/ino  HMeeT  OonBiuoe  KonnuecTBO  xapaKTepiicTHK,  napaMeTpoB.  Tax, 
HanpiiMep,  ana  cynoB  3arpy>KaioTca  H3MepeHini  (ocanica,  miipiiHa,  /lamia).  noTpc6ncnne  TonmiBa  ana 
pa3HBix  oncpamn'i  (coBpeMeHHBie  cy/ia  noTpednnioT  HecKonBKo  TiinoB  TonnnBa,  HanpiiMep  HFO, 
MDO,  GAS),  CKopocTii  b  painiiunbix  cocT03nnax  cy/ina,  a  Taioice  pacxo,3  Kancnoro  TonmiBa  npn 
flBiDKefflin  Ha  Ka>K,3oii  CKopocTii,  Ha6op  pa3pemaiomHX  ccpTHijjHKaTOB,  HanajiBHoe  MecTonono^KeHiie 
11  pacmicaHiiJi.  B  HauanBHOM  pacniicaHiin  cy/ina  MoryT  6bitb  3annaHiipoBaHBi  TaKiic  onepaujiii  KaK 
nocTaHOBKa  cy/ina  b  cyxoii  ,30 k,  offhair  (neiicTBiia,  ocymecTBnaeMBie  B3a.3c.3b next  cy/ina),  fixture 
(paHee  lannaniipoBaimbiii  rpy3,  Bbinonncnnc  nepeB03KH  KOToporo  ynce  HauanocB  11.3 h  na'incTCH  b 
Oy^ymeM). 

nocne  3arpy3KH  cuciibi  h  coa/ianna  Bcex  areHTOB  reorpatjuin  11  areHTOB  pecypcoB,  H3  6a3Bi  ,3a  n- 
hbix  no  onnoxiy  3arpy»caK)Tca  co6bithjl  Handonee  pacnpocTpaHeHHBiM  coobrnicxt  aBnaenca  up  11x0,3 
oobi'inoro  spot  Baxasa,  3B33iomcroc3  o6bihhoh  nepeB03K0ii  rpy3a  iic(])th  no  3a,aaBacMO\fy  trade’y. 
(Trade  -  CTan,3apma3  nepeB03Ka  H3  pernoHa  /ioobi'ih  b  pernoH  ncpcpaooTKH  ncfjmi,  o6bihho  b  pe- 
rnoHax  cnenn(])Hiinpyi0TC3  KOHKpeTHBie  nopTBi,  a  TaioKe  yKaBbrnacTcn  nyTB,  no  KOTopoMy  nonmio 
c.3c,30BaTb  cy.ano,  HanpiiMep,  trade:  AG/USGviaSC  -  CTan/iapnia3  nepeB03Ka  H3  ApaocKoro  3anHBa 
(Arabian  Gulf)  b  US  Gulf  'icpc3  CyiiiKiiii  KaHan  (Suez  Canal))  TaioKe  cucTeMa  no/i/icpncHBacT  npy- 
rae  Tumi  co6bithh:  n.3annpoBaniic  nocTaHOBKii  cy/ina  b  cyxoii  ,30 k,  odpadoTKa  ciiTyauiui  nonoMKii 
cynna,  o  ri  o  3,3a  n  n  3  ri p h x 0,3a  paHBiue  b  yica3BiBaeMBiH  nopT,  ripnxo,3  11  yxo,3  hoboto  cynna  bo  i[)30t 
KOMnaHiui  onepaTopa,  c.aa'ia/B  iMTHc  b  apcnny  cy,3ira  (TC  IN/OUT  Orders),  a  TaioKe  ,3pynic. 

PaccMOTpiiM  anropiiTM  nnanupoBanna  ochobhoto  co6bitim  -  npnxo/i  hoboto  rpy3a  (spot  con¬ 
tract).  nepBBiM  ,3C-3o\f  c o c t a b .3 3 c t c 3  craicoK  cy,30B,  KOTopBie  TcopcTH'iccKii  MoryT  nepeBe3TH  rpy3 
/laimoro  KOHTpaKTa.  (B  cneifiujuiKauiui  KOHTpaKTa  MonceT  6bitb  33,3a  11  craicoK  pa3peuieHHBix  11  3a- 
npemeHHBix  ana  ncrio.3b30Bann3  cy/iOB,  MO>KeT  6bitb  yKa3aHO  KOHKpeTHoe  cy,3iio,  Ha  kotopom  ,303>k- 
Ha  ocy inecTB.33TbC3  nepeB03Ka.)  Ha  nonyueHHBiii  craicoK  cy,30B  naK3a,3biBaK)TC3  npocTBie  orpaHii- 
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HeHiui  cnciui(|)HKanHH  KompaKTa,  KOToptie  He  aaBHCHT  ot  BpeMeHH.  Cpe,iH  TaKnx  orpaiiHHenim  bbi- 
CTynaioT: 

•  Bo3mo5khoctb  cy,nia  nepeBe3TH  oOBiBieimbiii  b  KOHTpaKTe  o6i.eM  rpy3a; 

•  B03M0)KH0CTB  Cyilia  3aHTH  B  CneHHfJlHHHpOBaHHBie  nOpTBI  no  CBOHM  H3MepeHH)IM  (niHpHHa, 
/im-ma  cynna,  orpanunciiHC  oca,iKii  nnnncicn  orpaimncimcM,  laBHCHHHM  ot  Bpe\ienii); 

•  Orpairn'ieime  Ha  (Jraar  nopTa  npunucKH  cynna; 

•  Orpaimneimc  Ha  BnanenBpa  cynna; 

•  OrpaHHneHHe  Ha  Kopnyc  cynna  (cy,ia  ObiBaioT  c  omnapiibiM  h  tbohiibim  KopnycoM); 

•  OrpaHHneHHe  KOHTpaKTa  h  nopTOB  Ha  B03pacT  cynna; 

•  OrpaHHneHHe  nopTOB  Ha  HanHnne  y  cynna  ncooxoniiMoro  HiBapTOBonHoro  ooopynoBaimH  h 
TepMHHanoB  pa6oTi>i  c  rpy30M; 

•  Ham-innc  y  cynna  iicooxomi-imbix  cepTH(|)HKaTOB,  o6o3HaneHHBix  b  KOHTpaKTe. 

Ilpn  n co 6 x on h  m octh  npoBepKy  jiio6bix  orpaHHneHHH  CHCTeMBi  mo>ki  io  otkjiiohhtb  b  ohtoho- 
thh.  TaioKe  b  OHTOnorHH  mo>kho  ia,iaTb  o6xo,t  orpamineHUJi  3a  o6o3HaneHHyio  nnaTy. 

nocne  npoBepKH  orpaHHneHHH,  CHCTeMa  npucTynaeT  k  nnaimpoBanmo  iienocpencTBeimo  pac- 
nucaHHH  nepeB03KH  rpy3a  KOHTpaKTa  Ha  cynax.  Ilpn  nocTpoeHHH  pacnucaimi  cHCTeMOH  CTpoiTCi 
ncpcc3,iBi  cy/ura  no  cymecTByromriM  MopcKHM  nyraM  H3  nopTa  TCKymero  nonoAefflisi  cynna  nepe3 
yKa3aHHyio  npoMencyTonHyro  TO'iKy  b  nopT  3anpaBKH.  Ilo  npaBimaM  nepeB03KH  iiecfiTH,  3anpaBKa 
cynna  TonmiBOM  ,ion>Kna  ocvhicctbijitbci  ho  norpy3KH  iiciJith.  Bo3mo>kho  Hapyrnemie  3Toro  npaBH- 
na,  ecnH  cy.ino  He  ycneBaeT  npniTH  b  nepBBin  nopT  norpy3KH  b  yKa3aHHBiH  b  KOHTpaKTe  HHTepBaji 
BpeMeHH,  TaK  naibiBacMbiii  Laycan,  earn  3anpaBKa  nocne  norpy3KH  pa3pemeHa  ycnoBiMMH  KOHTpaK¬ 
Ta.  yjaicc  CTpoiTCM  ipyrne  ynacTKH  pacnncannn  no  nepeB03Ke  rpy3a,  cocnnnuoinnc  nopT  3anpaBKH 
c  nopTaMH  norpy3KH  h  nance  c  nopTaMH  pa3rpy3KH.  J\nn  Ka>K,ioro  nopTa  norpy3KH/BBirpy3KH  movkct 
6bitb  3a,iano  CBoe  npcMi.  b  HHTepBan  KOToporo  na.io  ripniTH  b  naniibiii  nopT. 

JJflfi  cy.iOB,  b  pacnucaHHe  kotopbix  nonynnnocB  ycneniHO  nooaBUTb  Bee  iicooxothmbic  nepee3- 
HBi,  CTpoHTCi  cricuHaniniai  kohiii  Bcex  pacmicaHHH  (JinoTa  cynoB  KOMnaHim  oneparapa  -  KOHTeKCT. 
KoMnoHeHT  nocTpocnini  pacnucaHiM  concpncm  cneiuranBHBiH  MO.iynb  pa6oTBi  h  ynpaBnefflia  koh- 
TeKCTaMH.  B  laimoM  \io,iync  ocymccTBMiioTca  .ichctbhh  no  co3,iaiiHio  h  no,i,icp/KKc  koht6kctob. 
(JlflfL  OnTHMajIBHOTO  IICII0nb30BailH>I  II  a  MIT  H,  KOHTeKCTBI  XpaillTCl  B  BH1C  ipCBOBHTIlOH  CTpyKTypBi, 
B  KOTOpOH  Ka>K,lbIH  KOHTeKCT  XpaHHT  TOJIBKO  H3MeHeHHBie  paCnHCaHHM  Cy.lOB.)  riocne  IIOCTpOCIlIIM 
KOHTeKCTa,  pacc'iHTbiBaioToi  noKa3aTenH  nepeB03KH  rpy3a  nnaHiipyeMoro  co6bitim.  TaKHMH  noKa3a- 
t  cm  si  m  h  jiBJHiioTci  ctohmoctb  h  nniiTcnbiiocTb  nepeB03KH,  ,10X0,1  cynna  b  nciib,  ,10X0,1  no  iJimotv  B 
,iciib,  cyMMapHoe  Bpcvn  npocion  cynna  bo  Bpcvia  noc3,iKH  h  t.,i. 

OcHOBBiBancB  Ha  nocTpoeHHOM  pacnucaHHH  h  paccniiTaHHBix  noKaiaicnix.  CHCTeMa  npoBcpacT 
ocTaBniiiecn  orpamineHUJi,  KOTopBie  lam-icTT  ot  nocTpoeHHoro  pacnncanni.  Cpcm  TaKiix  orpaHHne¬ 
HHH  MOVKIIO  BbI,lCMHTb  CMC,!)' lOIHI-IC: 

•  OrpaHHneHHe  Ha  ctohmoctb  nepeB03KH.  Ctohmoctb  3aBHCHT  ot  noTpaneHHoro  TonmiBa  bo 
BpeMn  ncpcMcmeiiini  huh  npocTon,  ctoiimocth  norpy3KH/pa3rpy3KH,  nomnHH  3a  npoxo.i  KaHa- 
hob  h  t.h; 

•  OrpaHHneHHe  Ha  BonoHiMcincnnc.  B  3aBHCHM0CTH  ot  norpy>KeHHoro  KonnnecTBa  ncc])Tn  h  Ton- 
jiHBa  HiMciiicTci  BonoHiMcincnnc  cynna.  Boubhihhctbo  TepMHHanoB  oGcnyAHBaromux  nopTOB 
HMeioT  onpeicnciiiibie  orpaiin'icinin  Ha  bomohimciuciimc  cynoB,  KOTopBie  ohh  oocnyvKiiBaioT. 
TaK>Kc  bo  Bpevii  ripoxo,ia  cynna  nepe3  onpencncniibie  KinMainnccKHc  30Ha,  3HaneHiie  MaKcn- 
MajiBHoro  Bo,iOH3Mcmeiiiii  cy,nia  mciiictci.  h  nan hoc  3HaneHne  He  MOAeT  6bitb  npeBBimeHo 
TeKymiiM  Bo.ioniMcincnncM  cy,ma; 

•  OrpaHHneHHe  Ha  oca.iKy.  B  3aBHCHM0CTH  ot  BononiMcincnna  ( (JjaKTHnecKH  ot  KonnnecTBa 
HeiJiTH  Ha  6opTy)  H  iMCiiiCTCi  oca,iKa  cy,nia. 

Ecuh  Bee  npoBepKH  orpaiin'iciiHii  npoxoiir  ycneniHO,  to  iiaiTicimbiii  BapnaHT  nepeB03KH 
y,io  bm  ct  Bop  si  ct  BceM  TpcooBaiiHiM  no  nepeB03Ke  ,iainioro  rpy3a  Ha  ,iainioM  cy,nic.  nocne  3Toro 
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KoppeKTHO  nocTpoeHHHH  BapnaHT  npoxo.iHT  npoBepKy  h  cpaBHHTenBHyio  operacy  CTpaTcrwiMH  no- 
Be/ieniiH  chctcmbi.  IlepBOH  CTpaTcrHcii  aBJiaeTca  po n y c t h \t oct i >  nocTpoeHHoro  BapnaHTa,  paimyio 
onciiKy  ripoHiBo.iHT  rpy3,  cy/uro  h  KOMnanna.  riocne  stoto  Ka>K/iBiH  H3  ynacTByioipHx  oBbcktob 
(rpy3,  C'y/ino,  KovinaiiHH)  npocTaBJiaioT  cboio  cpaBHHTenbHyio  ouciikv  nocTpoeHHoro  BapnaHTa.  Ilo 
paimbiM  onciiKaM  BapnaHTbi  coprapyiOTCfl  h  jiynmiiH  H3  BapnaHTOB  npimiiMacTca  chctcmoh  k  hc- 
noJiHeHHio.  CipaTerHH  iapaioTca  b  ohtojiothh  ana  Kaacporo  Tuna  areHTa  huh  b  cuciic  pna  Kaacporo 
areHTa  b  bh/ic  cneHiiajiH3HpoBaHHBix  CKpunTOB,  HamicaHHBix  Ha  nacKane  rio/ioonoM  h3bikc. 

KpoMe  ooBHinoro  cnoco6a  nocTpoefflia  pacmicaHHa,  b  MopcKOH  hothcthkc  nepeB030K  netfiTH 
cymecTByeT  npaKTHKa  nepe6pocKH  rpy30B  c  o/inoro  cy/pra  Ha  ppyroe.  Taicaa  nepe6pocKa  rpy3a  ocy- 
ipeGTBjiaeTCa  b  cnynanx,  Korpa  rpy3  bhobb  ripumepmero  KOHTpaKTa  (rpy3  A)  movkct  6bitb  nepeBe3eH 
tojibko  TeM  cypHO,  Ha  pacnucaHHe  KOToporo  y>xe  'jannairnpoBana  iicKOTopan  nepeB03Ka  ppyroro 
rpy3a  (rpy3  B).  Cmyaiuui  paapemacTcn  ocbooo/KPCIihcm  ncooxoniivioro  cypna  ot  rpy3a  A,  nnaimpo- 
BaHHe  Ha  paimoc  cypHO  rpy3a  B,  h  nepenjianupoBanne  rpy3a  A  Ha  moooc  ppyroe  cypHO  (paiyMCCTCH 
earn  3to  B03MO>Kno).  Ilo  cxo>KeMy  anropHTMy  B03M0>KeH  o6mch  rpy3aMH  Tpevui  h  6onee  cypOB.  Pac- 
CMaTpHBaeMan  cucTeMa  no'iBonneT  coBepiuaTb  npoBepKy  BapnaHTOB  o6MeHa  po  rorra  rpy30B.  Otmc- 
thm,  hto  pna  noncxa  BapnaHTa  o6MeHa  TpeMS  rpy3aMH  hcjiobck  BaTpa'iHBacT  hcckoubko  nacoB,  chc- 
TeMa  CTpoiiT  BapnaHT  3a  cinTamiBic  mhiivtbi. 

7  Pe3yjibTaTbi  n.iaiuipoBaiuiH,  cpepcTBa  npocMOTpa  pe3yjibTaTOB 

B  xo/ic  paooTBi  MopynB  nnanupoBaimH  npoBopHT  npoBepKy  orpannHeniiii,  airanin  pocTynnocTH 
cypoB,  naxo/iHT  pa3JiHHHBie  BapnaHTbi  pa3MeipeHHS  rpy30B.  /],aHHBie  o  pe3ynbTaTax  npoBepKH  orpa- 
hhhchhh,  o  pocrynHOGTH  cypoB  ppa  nepeB03KH,  ohciikh  BapnaiiTOB  pacnucaHHH  coxpanaioTCH  b  6a3y 
paniiBix  pna  nocnepyioipero  aiianim  h  opeHKH.  KpoMe  toto,  pna  Kaacporo  BapnaHTa  pacnucaima 
npoBopmca  /iCTajiBiiBiii  pacHCT  BpeMeHH  h  ctohmocth  onepapHii,  c  paapcJicimeM  no  rpy3aM,  cypaM  h 
cyMMapHbie  paniibic  no  BceMy  cJmoTy  b  penoM.  CucTeMa  coxpanaeT  sth  painibic  ana  Kaiacporo  Bapii- 
aHTa.  rioJiHbiH  Ha6op  paHHBix,  cooTBeTCTBytomux  ncKOTopoviy  aannaimpoBaimoMy  BapnaHTy,  Ha3Bi- 
BaCTCH  KOHTeKCTOM.  IloCKOIIbKy  nOJIHBIH  o6beM  paHHBIX,  KOTOpbie  HCOOXO/IHMO  COXpaHHTb,  ,10CTa- 
tohho  Boubiuoh,  b  cucTeMe  Hcnonb3yeTcn  p  h  (jxf)  e  p  e  n  1 1  h  an  b  h  b  i  ii  mctop  coxpaHeHiia.  KavK/iBiii  H3  koh- 
TeKCTOB  HMeeT  ccbinxy  Ha  npepBipyiprai,  popHTenBCKHH  kohtckct,  h  painiBic  06  hbmciiciiiimx.  npo- 
H3oniepniHX  b  /laimoM  kohtckctc. 

Ha  ocHOBe  paHHBix,  xpaHHMbix  b  6a3e,  b  chctcmc  CTpoiiTca  Ha6op  othctob,  noBBonaiomux  npo- 
BecTH  anann3  npmm  hh  pemeHHH,  nocMOTpeTb  (JinnancoBBic  noKa3aTenH  BapnaHTOB,  pacnucaima 
OTpenbHbix  cypoB,  pcTann  nnanupoBaima  nepeB030K. 

3aKJno»ieHHe 

Pe3ynbTaTbi  npoonoii  aKcnnyaTapiiH  chctcmbi  ana  nnaimpoBaima  pa3MemeHH)i  peajibHbix  3axa- 
30B  Ha  cypax  KpynHOH  KOMnaHHH-onepaTopa,  noKa3ann,  hto  CHCTeMa  nBJiaeTca  BOCTpe6oBaHHbiM 
peuieHHeM  ana  a b t o m a t  113 a h h h  npopecca  nnaimpoBaimii  h  ncpcnnaimpoBaimn.  nocKonbKy  no3Boiw- 
eT  noBbicHTb  3(J)(|>eKTHBHOCTb  paooTBi  3KcnepTOB,  aaiiHMaKimuxcn  cocTaBncnucM  h  onTHMH3au,HeH 
pacnucaHHH  TaHKepoB,  npepnaraa  hcckoubko  ponycTHMBix  BapnaHTOB  pacnucaniiH.  tcm  caMBiM  no- 
Moraa  b  nponcccc  npHiurms  peiueHHH.  MpKHM  npHMepoM  nBJiaeTcn  nonbiTKa  iicpcnnaimpoBaimc 
rpy3a  c  HcnojiB30BaHHeM  ncpcnnaimpoBaimn  rpy30B  Ha  3-4  cypax.  npn  pyHHOM  nnanupoBaim h  Ha 
o6Hapy>KeHHe  h  paciCT  Taxnx  BapnaHTOB  b  iiacTonmcc  Bpcvni  yxopHT  nopn.iKa  4-5  nacoB,  Bpcvin. 
3aTpaHHBaeMoe  chctcmoh  ana  npociCTa  t3khx  BapnaHTOB  -  MeHee  1  MHHyTBi. 

TaKHM  o6pa30M,  HcnonB30BaHHe  chctcmbi  movkct  noMOHB  b  o6Hapy>KeHHH  6onee  3(J)(|)eKTHBHBix 
BapnaHTOB  paiMcmcnini  rpy30B,  hto  b  pe3ynBTaTe  npiiBopuT  k  yBeJiHHeHHio  cyMMapHBix  ,toxo,iob 
KOMnaHHH-onepaTopa  h  noBBiiuaeT  3(}k})ckthbiioctb  ncnonB30Baimn  (])noTa.  A  riiOKan  cucTeMa  co6bi- 
thh,  MyjiBTnareHTHoe  appo  neperoBopoB  h  OHTonorna,  rioiBonaiomaa  h3mciihtb  KpHTepim  npiiHa- 
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tim  pemeimii  areHTaMH,  .nenaioT  CHCTeMy  th6khm  ii  a/iarmiBiibiM  uncTpyMCiiTOM  ansi  no/mepvKKH 

nnaHHpoBaHiM. 
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Abstract 

The  article  describes  new  approach  for  integration  of  business  data  interchange  formats,  based  on 
the  ontology  of  the  problem  domain.  Algorithms  for  handling  of  mapping  variations  and  data 
cleansing  support  are  also  introduced. 

BBe/tetme 

JJjm  3(J)(J)eKTHBHoro  ynpaBJieffliH  norHCTHHecKHe  KOMnamiii  ncnonb3yiOT  ceTeBBie  HHcjipacTpyK- 
Typti  it  im(])op\tauiioiiiiBie  chctcmbi,  BKJiioHaioimte  6a3bi  jtaHHBix,  chctcmbi  ynpaBJiefflia  oitiiiec- 
npoucccoM,  ERP-chctcmbi.  YnpaBneHne  nepciitcneimBiMii  im(])op\taiuioimBi\tit  cucTeMaMH,  KaK 
npaBHJio,  ocjtovkiihctch  TeM,  hto  ohh  pa6oTaioT  c  /iOKy\(eiiTa\m  b  patJtitHiiBix  (])op\taTax.  Emc  6onee 
ycnovKuacTca  CHTyamta  ripu  rionwTKe  itaiia/tiiTB  h  aBTOMaTH3itpoBaTB  cobmcctiibih  ohbiicc  MOK/iy 
napTHepcKHMH  KOMiianitaMit.  Kor/ta  npitxo/tiiTca  HanaiKHBaTB  BtaitMOCBtnit  KaK  MOK/iy  pa3JiHHHBiMH 
HH(J)OpMait,HOHHbIMH  CJtyVKOaMIt  KOMnaHHIt-napTHepOB,  TaK  H  CO  CTOpOHHHMIt  opraim  tamitiMH.  B  pe- 
3ynbTaTe  OTjtenbi  h  cnyacOBi  KOMiiaimii  o6pa3yiOT  /icchtkh  pa3Hoo6pa3Hbix  mi(})opMannoimBix  h  op- 
ranit3annoniiBix  CBtncii. 

H  xora  v>kc  ccitnac  ncnoJiB30BaHne  CTan/iapTiiBix  (])op\taTOB  o6MeHa  6ii3iiec-/iaimt,i\iii  ohchb 
mnpoKO  pacnpocTpaHeHO,  nocKOJiBKy  cymecTBeHHO  ciiHVKacT  3aTpaTbi  Ha  b  b  a  it  m  o/t  c  it  c  t  b  it  c  naprae- 
poB  no  6n3Hecy,  caM  npouccc  miTcrpanitii  hbjihctch  cjioikhbim,  /tour  it  m  it  KpaitHe  6one3HeHHBiM  /tc- 

JTOM. 

KaK  npaBHno,  Ha  ccro/iiiauiimii  /iciib  npoOneMa  ncpcBO/ta  cooomcimii  MOK/iy  paanii'iiiBiMit 
(JtopMaTaMH  pcmacTcti  nyTeM  pyinoro  KoiiCTpyiipoBaiiitst  cxeMbi  npcoopatoBanita  (jiopMaTOB  c  no- 
Montbio  HeKOTopoit  nporpaMMbi  HHTerpamiH  npitJioiKeHHH  (HanpitMep,  BizTalk).  Cjioikhoctb  TaKoro 
pcincillltl  COCTOHT  B  TOM,  HTO  TpCOyCTCH  CepBC3HBIH  npCHBapilTC-ITbllBlit  TKCrtCpTIlBlit  aHajIH3,  nOMO- 
ratontHH  BBiticiiHTB  ceMaHTHHecKHe  cootbctctbhh  no/ten  pa3HHHHbix  (])op\taT()B.  B  cnynae  5Ke,  ecu  it 
(])op\taT  6biji  a.tanTitpoBaii  no/i  Hyac/ibi  (]utp\tM,  huh  b  paMKax  CTan/iapTiioro  (J)op\iaTa  npoitcxo.tiiT 
HHTepnpeTamui  no/ten,  cncnii(l)ii'iiiati  tojibko  tuth  /laiiiioro  KnitciiTa,  npouccc  BBiaB/ieima  cootbctct- 
bhh  mo)kct  6bitb  ohchb  chokcii  h  /tenor.  Ha  TeKymitH  /iciib,  no  oiteHKaM  3KcnepTOB,  nocTpoeHite 
cooTBeTCTBita  o/i i io ro  pat/icna  (])op\taTa  b  paMKax  naKCTa  cTaH/iapTOB  3aHHMaeT  okojio  He/ieiiH.  Ha  to 
5Ke,  hto6bi  noJiHOCTBio  HHTerpnpoBaTB  Hii(])opMaitiioimBic  cny/KOBi  /iByx  KOMnamtH,  yxo/iHT  He  Me- 
Hee  nonyro/ia,  hto  tiBJiacTcti  ohchb  /loporocToaimiM  peiueHHeM,  k  TOMy  >Ke  He  oTBeHaiomuM  npe/it- 
aBJiaeMBIM  pBIHKOM  TpCOOBailH/IM  K  XlHHaMHKe  H  CKOpOCTH  peaKHHH. 
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npe/uraracMMH  rio/ixo/i  rioiBonncT  a bto mbt h 3 i-ipo b aT a  npouecc  peracipaumi  iiobbix  (JiopMaTOB 
o6MeHa  TiaHHtiMH,  11  ycKopHTb  npopecc  HiuerpaiiHH  (JiopMaTOB  3a  chct  ncnom>30BaHH5i  e/iHiioro 
(JiopMaTa  npeucTaBJieHiM  3HamiH,  hto  /iacT  bobmovkiioctb  a  bt  o  m  a  t  h  h  e  c  k  h  ctpohtb  cxcmbi  nepcBOua 
H3  bhobb  3aperHCTpnpoBaHHoro  (JiopMaTa  b  jhoooh  H3  y>Ke  3aperHCTpiipoBaHHBix  b  cncTeMe. 

1  ripe.iJiai  aeMBiH  iio/ixo/i  h  apxHTeKTypa  chcicmbi 

Ochobhoh  hhcch  npc/pnaracMoro  1  lo/ixoua  aBjiaeTca  bbc/iciihc  « n p o m CHcyro hh o ro »  ypoBini  - 
OHTOnornn  [1],  xpannmcH  iiiaiiHfl  o  npe/iMCTHOH  o6nacTH,  t.h.  HeHTpajiBHoro  JopMaTa.  TaKHM  o6pa- 
30M,  3HaHna,  npeucTaBneHHBie  b  jtiooom  (JiopMaTe,  oy/iyT  xpaHHTBca  b  cneunanBHon  BHyTpeHHen 
CTpyKType,  He  laBHcaiuen  hh  ot  CTpyKTypBi  JopMaTa,  hh  ot  njiaTcjiopMBi  (cm.  pncyHOK  1).  nouoGnaa 
apxHTeKTypa  no3BonHT  ocymecTBJiaTB  nepeBon  H3  JopMaTa  b  (JiopMaT  cctcctbchhbim  o6pa30M  -  Kax 
TOJIBKO  nOCTpOeHO  COOTBeTCTBHe  MC/KUV  HOBBIM  (JlOpMaTOM  H  OHTOHOrneH,  OOCCnC'IHBaCTCJI  B03M05K- 
hoctb  KOMMyHHKauHH  Mcnc/iy  BceMH  yacc  3aperHCTpnpoBaHHBiMH  (J)OpMaTaMH. 


PncyHOK  1  -  HoBaa  napaanrMa  HHTerpaunn  (JiopMaTOB  o6MeHa  6n3Hec-aaHHHMH 


TaKHM  o6pa30M,  npouecc  pa6oTBi  chctcmbi  BBirjia/urr  cneuyioiUHM  o6pa30M: 

Ka>K/iBiH  nojiB30B aTe jib  juia  perncTpaunn  uo-T/Kcii  ripe/iCTaBHTB  pan  tcctobbix  coo6iuchhh  b  ho- 
bom  (JiopMaTe.  Taicace  oh  MonceT  bbccth  pan  ceMaHTHHecKnx  npaBHJi  n  orpaiiHHennii,  ormcBiBaioinHX 
ero  iipeHMCTiiyio  o6nacTB  (HanpnMep,  npaBnna,  hto  oh  onepnpyeT  hckjhohhtcjibho  Ha  TeppuTopnn 
Ahtjihh,  hjih  hto  ero  (Jijiot  cyuoB  He  npeBBimaeT  100  urryK,  h  T.n.)  [2].  Ha  ocHOBaHHH  OHTOJiornn 
npeuMeTHOH  oOnacra,  3auaniiBix  npaBnn,  ynce  h3bccthbix  (JiopMaTOB  oOMena  h  tcctobbix  coooihc- 
hhh,  crpoi-iTca  MannHHr  -  cxeMa  cootbctctbhji  MOR'uy  hobbim  (JiopMaTOM  h  OHTonorHeH  rip  chmct  noil 
oOnacTH.  B  cnynae,  ecnH  hobbih  (JiopMaT  oTJiHHaeTca  ot  h3bccthbix  CTanuapTiiBix,  3anycKaeTca  npo- 
ueuypa  aBTOMarinniira,  Korua  Ha  ocHOBe  aHanH3a  coooineimii  nonB30BaTeJia  crpoaTca  npennononce- 
HHa  O  CeMaHTHHeCKOM  3HaHeHHH  H  CB5I3H  C  OHTOJIOTHCH  OTJIHHaiOIUHXCa  nOJICH,  a  TaK>Ke  BBIHHCJiaeTCa 
CTeneHB  nocTOBcpnocTH  Kaacnoro  H3  hohooiibix  npcunovKcimii. 

/lance  yroHHeHHBiH  MannHHr  BBiuacTca  OKcnepTy  nna  yTBcpvKnciiHa.  h  nocne  npaBKH  h  rion- 
TBepncneHiia  hobbih  (JiopMaT  CHHTaCTCa  3aperHCTpHpoBaHHBiM. 

TenepB  npii  nocBinKe  coooiiiciihh  b  stom  (JiopMaTe  ohh  Ha  ochobc  BBipaooTaimoro  MannHHra 
npcoopaayiOTcn  b  HeilTpajiBHBiH  (JiopMaT.  H  uanee  H3  HeHTpajiBHoro  (JiopMaTa  ohh  MoryT  6bitb  npe- 
o6pa30BaHBi  b  jho6oh  3aperHCTpnpoBaHHBiH  (JiopMaT-iipiicMiiHK. 

TaiOKe  II COOX 0,1  H MO  OOCCnC'IHTB  MeXaHH3M  KOHTpOJia  H  HCnpaBneHIM  01  II HOOK,  KOTOpBie  B03HII- 
KaioT  BHyTpn  OTuenBHBix  coooiiiciihh  npn  TpaH3aKUHH  (no  oueHKe  3KcnepTOB  npHMepHO  5-7  coo6- 
meHHH  H3  CTa  concpvKaT  Te  huh  HHBie  ohih6kh).  KoppcKiina  ohih6ohhbix  coooiiiciihh  ocymccTBnacT- 
cji  Ha  ocHOBe  naniiBix  H3  ohtojiothh  npc/iMCTiiori  oonacTH.  ohtojiothh  ncnonB3yeMoro  (JiopMaTa  co- 
ooiHCiina.  ceMaHTHHecKnx  orpaHHHeHHH  Ha  nona  coooiiiciihh,  a  Taicace  hctophh  coooiiiciihh  nonB30- 
naTcna.  HcnpaBneHHoe  coooihciihc  MonceT  hh6o  aBTOMaTHHecKH  6bitb  nepeHanpaBneHO  .in a  iiorioro 
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npoxo/ia,  jih6o,  b  aiynae,  Kor/ia  /ioctob epHOCTB  McnpaBJieima  HeBenHKa,  hjih  ecTB  hcckojibko  paBHO- 
npaBHBix  BapnaiiTOB,  oho  BBi/iacTca  OKcnepTy  xiji a  rio/iTBep'/Kyieimi-L 

TaKHM  o6pa30M,  namian  apxHTeKTypa  chctcmbi  no3BOJiaeT  a bt o m aT h h  cc k h  perHCTpnpoBaTB  ho- 
BBie  (J)OpMaTBI,  Iiaxo/IHTB  H  HCnpaBJiaTB  OTKJIOHeHHJI  B  HHX,  a  TaK>KC  HCnpaBJiaTB  OHIh6kH,  BCTpe- 
Haiomneca  b  cooomcimyix  npn  xpainaKiimix.  TeM  caMBiM  noRptmaa  Bee  ochobhbio  3jicmciitbi,  Tpe- 
6yeMtie  aim  HHTerpauHH  (|)op\iaTOB  (cm.  pi-icy iiok  2). 


npopecc  perncrpaMMM 


Ba3a  flaHHbix 
no/ib30BaTe/ieM 


n0Jlb30BaTe/lbCKBe 
TecroBbie  coo6meHMSi 


Abto- 

nocrpoeHne 

Mannm-ira 


ABTO-KOppeKUMfl 

owm6ok 


OHTQJIOrMH 

CMHTdKCMC  CeMdHTMKd 


XML 


noflTBepx<fleHne 

no/ib30BaTe/ifl 


OTK/lOHeHHbie  C006LpeHk1?l 


PerncrpaMna  no/ib30BaTena 


Omn6o4Hoe  / 

McnpaB/ieHHoe 

coo6meHne 


Pe>KMM  pea/i bHoro  BpeMeHM  * 
Coo6uieHMfl  OTnDaBme/ifl 


Coo6LueHna  no/iyHaTe/iio 


PucyHOK  2  -  ApxHTeKTypa  CHCTeMbi 


2  OHTOJiorHH  h  MannHHr 

U,eHTpanbHbiM  bjicmchtom  chctcmbi  abjihctch  ohtohothh  HeHTpanBHoro  (JiopMaTa,  co/iep'/Kainaa 
3HaHHH  o  npc/iMCTiioH  odnacra  h  HiiTepnpeTHpyioinaH  Bee  ochobhbic  cjiopMaTBi  o6MeHa  /laniiBiMH. 
PaipaooTaimaji  cncTeMa  no/mcpvKHBacT  cneniuJiHKanHH  noKyMCHTOB,  ocHOBaHHBie  Ha  npoMBimneH- 
hbix  CTan.TapTax.  TaKHX  KaK  ANSI  X12  (cTan/iapTHBiM  cjiopMaT  o6MeHa  6M3ncc-/iaiinBiMH),  EDIFACT 
(EDI  ~  Electronic  data  interchange),  XML  (miiokcctbo  npaBHn  aim  coi/iaima  naoopa  t3tob,  onncBi- 
Baiomux  6H3Hec-/(aHHBie  b  dp y kt y p h po b a i  m o m  (JiopMaTc)  h  p npyrax. 

B  npc/inaracMOM  no/ixonc  ncnoJibsycTCH  mb  a  Tuna  OHTonorHH: 

•  CeMaHTHHecKan  omonoriw  (ohtohothji  HeHTpanBHoro  (JiopMaTa)  -  oHa  cymecTByeT  b  cmhiict- 
BeHHOM  bh.tc  Ha  bck)  cHCTeMy  h  co.icp'/KHT  b  cede  3HaHH5i  b  odnacra  hothcthkh  nepeB030K,  no- 
KpBiBaiomHe  pan  cjiopMaTOB  b  naKCTax  CTanpapTOB  ANSI  X12  &  EDIFACT  (BKJnonaa  ANSI  214, 
ANSI  856,  ANSI  810  h  up.) 

•  CHHTaKCHnecKaa  omononw  -  .xaimaa  OHTonorira  TpcoycTca  Ha  Ka>KjiBiH  (JiopMaT,  h  onucBiBaeT 
odmyio  CTpyKTypy  (JiopMaTa,  a  hmchho  riopaMOK  noneii  h  cctmchtob,  hx  nocneMOBaTenBHOCTB, 
B03M05KH0CTB  H  yCnOBHJI  o6pa30BaHH5I  HHKJIOB  H  T.n. 
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2.1  CeMaHTHHecKaa  OHTOJiorHH 

IIocTpoeHHaa  b  paMKax  chctgmbi  c  c  vt  a  ii  t  m  h  c  c  k  a  a  omononia  BKJiionaeT  b  cc6a  hcckojibko  cot 
noHJiTHH,  nopa/pca  200  axpHOyTon  (He  cimaa  nepeHHCJiHMtie  3HaneHna,  o6mee  hhcjio  kotopbix  npe- 
BBimacT  4  tbich'ih),  h  okojio  50  othoihchhh.  /(aimaa  oHTOJiorna  expo  hjt  act.  BKcncpTaviH  b  oOnacTH 
jiothcthkh,  h  ooiiihc  TpyTO'jaTpaTBi  cocTaBHJiH  nopa/pca  14  n  e  ji  o  b  c  ko  -  n  e/r  e  ji  b  .  B  HTore  OHTOJiorHa 
cnocoona  noKpBm.  ceMaHTHKy  pa/ia  (})op\iaTOB  ooxicua  a o r h cthh  ec  k h m h  coo6mcima\in,  tcm  caxiBixt 
aBJiaaci.  xopomHM  6a3HCOM  ansi  itiiTcrpantiti. 


File  Edit  View  Favorites  Tools  Help 

if 

Back  -■  *  ]  [jf]  y  Search  Favorites  ^  Media  ^  fwj 

Address  | http  ://127.0.0.  l/o mpro mpt_kn/cc m/mapp ing . asp?subscr iber_id = l&userjd =2Sfbr mat=KNIE %202 14 

V  flGo 

CcbinKM  [§f  Turn  On jOff  Images 


W 


User  Profile 
User  Constraints 

Message  Wizard 

Message  links 

Mapping  rules 


User  Message  Format 


El  E?  User  Message 
0  +Z*  loop 

a  M  0521  _1  (Address) 

a 


Base  mappings 
Global  constraints 

Errors  list 


01 


Hr 

Ha 

©  02=  521 


Status: 

Logon  as:  CCM 
Subscriber:  Subscriber 
A 

User:  testUser 
Format:  KNIE214 
Probability:  100  % 
Version:  1 
Mode:  Operation 


©  01=  E04  (City  Code) 
©  02=  E  (Hierarchy  co< 
03  (Reference  No.) 
03  (Physical  Receiver) 


04  (Logical  Receiver) 

B  05  (Address  Type  Code 


E  SH 
Hff 
H  CN 
Hpf 


06  (Address  -  Line  1  (N 


07  (Address  -  Line  2  (N 


< 


> 


PncyHOK  3  -  PlHTep(J)eHC  nun  pa6oTW  c  CHHTaKcmecKOH,  ceMaHTHaecKoii  OHTOJiorHHMH  n  ManraiHroM. 

2.2  CHHTaKCHHecKaa  OHTOJiorna 

Ka'/K.iBiH  CTannapT  onpe/iCJiacT  cerMeHTti  /lanni.ix,  cocToamne  H3  mcmciitob  /lanni.ix,  conep- 
VKamHX  Kaxyio-To  im(])opManHio  (nciia,  HOMep  mo/icjih  ripo/iyKTa  h  T.n.).  11  oc  jic/io  BaTCJt b iioct b  H3 
o.inoro  hjih  6onee  cerMeHTOB  /lanni.ix  o6pa3yeT  TpainaKuwo,  KOTopaa  h  nepe/raerca  no  ccth  ot  o/t- 
Horo  ToproBoro  napTHepa  k  ,xpyro\iy  (o6bihho  b  3aniHc|jpoBaHHOM  bm/ic). 

TaKHM  o6pa30M,  euHTaKCHHecicaa  onTOJiorna  co,xcp>KHT  b  ce6e  nn(|)op\iaiiHio  o  CHHTaKCHHe- 
ckom  iipe/iCTaBJtcimii  (})op\iaTa.  ero  CTpyKType,  BKJnonaa  cmiicok  06a3aTem.Hi.1x  nojieii,  nocnc/iOBa- 
TeJiBHOCTi.  none  it,  hx  noBTopacMOCTB,  pa36nBaHHe  Ha  cerMeHTti,  npaBHira,  no  kotopbim  nojia  b  co- 
o6meHHH  MoryT  o6pa30BtiBaTt  hhkhbi. 

06bihho  c  n  iit  a  k  c  n  n  c  c  k  a  a  oHTOJiorna  (|)op\taTa  MoaceT  obitb  nocxpoeHa  b  Tcncune  2-3  mien. 

2.3  Mannmir 

ManniiHr  ripe/iCTaBJiacT  co6oh  miiovkcctbo  npaBHJi,  icaayioe  H3  kotopbix  cTaBHT  b  cooTBeTCTBHe 
on  no  hjih  HecKOJitKO  noJieH  b  hcxo/iiiom  coo6meHHH  ((JiopMaTiiaa  nacTi.  ajieMema  -  CHHTaKCHnecKaa 
OHTOJiorna)  h  npc/iMCTiion  o6nacTH  («HeHTpajibHtiH  (])op\taT»  -  ccxiaiiTHnccKaa  oHTOJiorna).  IlpaBH- 
jia  MoryT  obitb  npocTBic  (nojie  A  perHCTpnpyeMoro  cjiopMaTa  /iojivkiio  npe06pa30Bi.iBaTi.ca  b  nojie  X 
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HeHTpantHOH  OHTOnornn),  ycnoBHtie  (b  3aBHCHMoera  ot  3HaneHiM  none  A,  none  B  movkct  HMeTb 
pa3HBin  CMtien  n  ManmiTbCfl  Ha  pa3Hbie  Koimernci  b  OHTonornn)  n  (JiyHKimoHanbHbie  (ncKOTopaa 
([lyiiKiii-ifl  ripuMcnacTCH  k  Ha6opy  nonen  H3  (JiopMaTa,  n  pe3ynbTaT  3anncbiBaeTcn  b  none  X  Hempanb- 
Horo  (JiopMaTa.  IlpuMepaMH  TaKnx  (JiynKimii  nBnnioTcn  KoiiKaTcnaima.  npeo6pa30Bami5i  BpeMemi  n 
,TaTCI,  MaTCMaTHHCCKHC  onepaimH). 

3  ABTOMaTHHecKHii  nepeBo/i  coo6meiniii  -  aBTOMannHHr 

IlpH3HaKOM  HenonHoro  cootbctctbhh  cfiopMaTy  jibjuictoi  HeBbinonHeHne  o/moro  H3  OHTonorn- 
necKHX  ycnoBHH  b  nocTpoeHHon  Ha  ocHOBe  TeKymero  Mannimra  chciic,  npcncTaBnaiomeii  ceMaHTH- 
necKHH  CMtien  TeKymero  cooomcnini  [3,  4],  B  stom  cny'iac  cncTeMa  iicpcxo/mT  b  peaciiM  noncKa 
OTKnoHeHun  b  nonb30BaTenbCKOM  cfiopMaTC. 

OTKnoHeHun  nenaTcn  Ha  /me  rpynnbi  -  c  /looaBneiiHCM  ceMaHTHKH  (to  ecTb  b  cerMeHTe  n ohb- 
nmoTcn  nona  c  ceMaHTHKon,  KOTopon  He  HMeeT  hh  o/mo  none  b  oomenpmmTOM  (])op\iaTc)  h  6e3  /io- 
oaBncnim  ceMaHTHKH. 

Ha  B.xonc  Mo/iyna  naxo/mTcn  miiovkcctbo  H3  iiecKonbKiix  TecTOBbix  nonb30BaTenbCKHX  coo6me- 
hhh  b  ycTaHOBneHHOM  (])op\iaTC.  ripcHnonaracTca.  hto  Bee  TecTOBbie  cooomeiimi  He  co/iepacaT  ohih- 
6ok,  a  copcpvKaT  TonbKo  o6mne  Ann  Bcex  cooomeiinii  oTKnoncnini  ot  o6menpnmrroro  cTan/iapTa. 

Ha  bbixo.tc  Monynn  nocne  o6pa6oTKH  Bcex  cooGmemm  Bbi/iacTca  ManmiHr  nonb30BaTenbCKoro 
(JiopMaTa,  to  ecTb  miio>kcctbo  cooTBeTCTBim  MC>K'ny  nonnMH  nonb30BaTenbCKiix  cooGmemm  h  noHS- 
thjimh  npe/iMCTiioH  o6nacTH. 

npn  nocTpoeHHH  ManmiHra  Hcnonb3yeTca  TaKace  /laiiimic  H3  OHTonornn  npe/iMCTiioii  o6nacTH, 
/laniibic  H3  OHTonornn  ncnonb3yeMoro  (JiopMaTa  cooGmemm,  a  TaK’A'c  orpammefflisi  Ha  non  a.  3a/iaii- 
Hbie  nonb30BaTeneM  bo  BpeMS  pcrHCTpaunn. 

Tunbi  KoppeKHHH,  KOTopbie  no/mepacHBacT  cncTeMa,  BKmonaioT  BoccTaHOBneHne  nponymeHHO- 
ro  3HaneHH)i  nona  Ha  ocHOBe  OHTonorHH,  onpe/icncimc  HeH3BecTHoro  nona  b  cerMeHTe,  pacno3HaBa- 
HHe  yuanemia  nona,  H3MeHeHHe  ceMaHTHKH  onnoro  H3  nonen,  H3MeHeHne  nopa/ma  cnc/iOBaiiiin  no¬ 
ne  ii  b  cerMeHTe  h  /ip. 

Oonmii  anropHTM  naxo/Kncniw  ManmiHra  coctoht  H3  cnc/iyioiimx  rnaroB  - 

•  Haxoac/iemic  MecTa  h  Tuna  OTKnoH eHiia  Ha  ocHOBe  npiiMeHeHna  ccMaiiTH'iccKHX  npaBHn  h  cpaB- 
HeHna  c  onTonorncn  cuHTaKcnca  (JiopMaTa 

•  Bbipa6oTKa  /lonycTiiMbix  BapnaHTOB  KoppeKHHH  Ha  ocHOBe  npaBHn  h  TecTOBbix  cooGmemm 
nonb30BaTena 

•  Onpe/icncimc  nannylimcn  KoppeKHHH  H3  bobmovkiibix,  ncxona  H3  /loCTOBepiiocTH  Kanc/ioro  H3 
npenno/KcmiBix  BapnaHTOB,  a  TaKace  KOMGimaTopHOH  BepoaTHOCTH  b  cny'iac,  Kor.ua  ana  KoppeK¬ 
HHH  noTpe6oBanocb  c/icnaTb  HecKonbKO  nocn c/iob  aTcn b n bix  /lonyineiinii. 

Pe3ynbTaT0M  paGora  cucTeMbi  CTaHOBHTca  hobbih  ManmiHr,  r/ic  otmc'iciibi  Bee  iian/ieiiiibic 
nonb30BaTenbCKHe  OTKnoH eHna  ot  (JiopMaTa,  a  TaKace  yKa3aHa  /loCTOBcpnocTB  ana  Kaac/ioii  H3  npe/i- 
noaceHHbix  Bapnaiinn.  B  /lanbiieiimeM  ManmiHr  MoaceT  penaKTiipoBaTbca  h  yTBepacnaTbca  3Kcnep- 

TOM. 


4  KoppeKmm  oiiihSohhmx  coo6meiniii 

Ha  bxoa  Monyna  nocTynaeT  oiiihoo'iiioc  coo6meHiie,  KOTopoe  6bino  onpe/icnciio  b  nponeccc 
HcnonHemia  TpaH3aKH,HH  nyTeM  npiiMeHeHiia  ceMaHTimecKiix  npaBHn,  onHCbiBaromux  nonycTiiMbie 
BapnaHTbi  h  orpammefflin  (JiopMaTa.  B  cny'iac  HeeooTBeTCTBiia  Moamo  onpenemiTB  Tim  B03HHKHieH 
omn6KH  (nnn  omni  H3  B03MoacHbix  TiinoB),  a  TaKace  MecTo  bobiihkiiobciihh  omn6Kii. 

B  cny'iac,  ccnn  B03M0acH0  aBTOMaTimecKoe  ncnpaBneHiie  omn6KH,  Ha  bbixo/ic  Mo/iyna  noaBna- 
erca  ncnpaBneHHoe  coo6meHiie.  B  nporaBHOM  cny'iac,  Mo/iynb  iianpannaeT  coo6meHne  3KcnepTy,  b 
kotopom  yKaibmacTca  iicxoniioc  cooGmemie,  Tim  h  MecTo  B03HHKH0Bemia  oiiihokh,  a  TaKace,  cmicoK 
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B03M0)KHi>ix  BapnaHTOB  HcnpaBneHna  oiiih6kh  (b  cnynae,  Koryia  TaKHe  BapnaHTti  ecTt,  ho  hh  on no My 
H3  BapnaHTOB  neni/w  OT^aTb  ripc;inoHTCimc). 

T mibi  ouih6ok,  KOTopaic  cnoco6Ha  HcnpaBnaTb  cncTOMa,  BiemonaioT  riponyiiicnnoc  3nanenne 
nona,  ncKoppcKTiiaa  unmia  jnaHcnna  nonn  (HanpHMep,  nna  naTbi  hjih  BpeMeHH),  HenonycraMoe  3Ha- 
neHHe  H3  cnucKa,  Bbixon  3a  nonycTHMtiH  ananason,  ’inancm-ie,  He  eooTBeTCTByiomee  Ha6opy  rnaOno- 
hob  (HanpHMep,  ansi  noHTOBoro  nnnck'ca)  h  np. 

OiiiHOO'nibin  3JieMeHT  cuciibi  BbMBJEaeTca  npn  nocTpoeHHH  cuciibi  Ha  ocHOBe  ManraiHra.  Ohih- 
6ohhbih  bjtcmciit  movkct  ObiTb  nn6o  aTpn6yTOM  (ecnH  omn6Ka  B03HHKJia  b  none,  eooTBeTCTByiomeM 
ncTpurrcpnoMy  aneMemy  MannHHra),  jih6o  o6i>eKTOM  (b  none  TpHrrepHoro  ancMcma  -  T.e.  sncMcn- 
Ta,  KOToptiH  BnnneT  Ha  CMbien  HiiTepnpeTannn  npyroro  ancMCHTa  (})op\iaTa). 

B  iiocncnncM  cnynae  miiovkcctbo  npcnrionaracMbix  3aMeH  orpannncno  «6paTbH\iH»  nannoro 
o6i.eKTa  b  OHTonorHH.  B  cnynae  ohih6kh  b  arpHOyre,  ansi  KoppcKiinn  npHMeHneTcn  p sia  SBpncTHne- 
ckhx  MeTOAOB  hbmchchhji  inancnnH: 

•  3aMeHa  inanenm-i  Ha  on  no  H3  3HaneHHH,  ynoMHHaBuiHxcn  b  npenbinyinnx  cooGihchhhx 

•  H3MeHeHne  cnoco6a  KonnpoBannfl  (ana  aTpnoyTOB  naTbi,  nncna) 

•  CHMBonbiibie  anropHTMbi  aaMciibi  HeBepHoro  3iiaMcnnn  Ha  noxoneee  (ana  tckctobbix  aTpn6yTOB) 
Ha  ocHOBe  anropHTMOB  ncncTKoro  noncKa 

CaM  nee  ripouccc  KoppeKHHH  iiiaHcniia  coctoht  H3  cncnyioninx  rranoB: 

1)  IlOHCK  B03M05KHBIX  BapnaHTOB  ,injl  jaMCIlbl. 

2)  OTOpacbiBannc  BapnaHTOB,  KOTopbic  He  ynoBneTBopaioT  oHTonorHnecKHM  orpannncnnHM. 

3)  (’)npcncncimc  hciiiiocth  icaneaoro  Bapnama  h  Bbioop  nanooncc  Bepoaraoro. 

B  HTore  HcnpaBncimbiii  BapnaiiT  nonnecn  ynoBneTBopaTb  BceM  OHTonorHnecKHM  orpann'icnn- 
sim.  Benn'inna  KoppcKiinn  nonvKiia  ObiTb  MHHHMantHOH  h  b  to  nee  Bpcvia  MaiecHManbno  eooTBeTCTBO- 
BaTb  TCCTOBbiM  coooinennflM  nonbsoBaTcna  [5]. 

Ecnn  CTeneHb  nocTOBcpnocTH  ncnpaBneHHoro  Bapnama  aocTaTO'ino  Benmea,  to  KoppeieuHa 
ocymecTBnaeTcn  a  b  t  0  m  aT  n  n  c  c  k  n ,  b  npoTHBHOM  cnynae  HecKonbKO  HaHnynniHX  BapnaHTOB,  H3  koto- 
pbix  cncTeMa  iaTpynnacTca  caenarb  Bbioop,  npcncTaBnaioTca  aiecncpiy. 


5  OcHOBHbie  pe3yjn>TaTbi 

CornacHO  ripcnnonecimoMy  rionxony  Obina  pa3pa6oTaHa  nnnoTHaa  Bcpcua  chctcmbi,  oonanaio- 
ma si  cncnyioiUHMH  x  a  p  a  kt  e  p  n  c  t  n  k  a m n : 


r>  Transition  module  ("BNAF:  ANSI  214"  ->  ‘KNIE: 


MMX 

MMX 

mox 


PucyHOK  4  -  npoqecc  npeo6pa30BaHiia  (JiopMaTOB 

•  n onnepne n  b  ae m bi c  ([lopMaTbi  o6MeHa  onjuec-naniibiMH:  12  <f>opMaroB,  BKjnonaa  ANSI  810, 
ANSI  856,  ANSI  214,  EDIFACT  IFTSTA,  EDIFACT  INVOIC,  EDIFACT  DESADV,  XML 
Voice,  XML  Fax,  a  Taienee  p sia  cnenntliH'iiibix  KnneHTCKHX  (JjopMaTOB. 
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•  06bcmbi  OHTOJiornn:  ~  350  oobcktob  h  OTiiomeimii,  6onee  4000  3  nan  cm  nil  nepeHHCJiHMBix  aT- 

pHOVTOB. 

•  Ckopoctb  o6pa6oTKH  cooDmcimii:  100  cooDmcnnii  Ha  ocHOBe  npaBHJi  ManraiHra  npeo6pa3yioT- 
c a  3a  13-18  ceK. 

•  Ckopoctb  naxo>K,icnii!-i  /lonycTHMBix  iicnpaBacimil  rjisl  oiiiHDO'nioro  coo6meHiia:  —  1-3  ceK. 

•  Tohiioctb  npcoopaiOBanna  b  cpe/mcM  cocTaBJiaeT  88%  jijul  nepeBo^a  pa3HBix  (])op\iaTOB.  96% 
ana  pa3HHHHBix  Bapnannii  o/inoro  (])op\taTa. 

•  B  KanecTBe  MexaHH3Ma  npe/tCTaBnemra  ManraiHra  ncnonB3yeTca  h3bik  npeo6pa30BaHHH  XSLT, 
XML  Schema  HcnonB3yeTca  ana  xpaneniia  ii  pa  bibb  h  ccManTnuecKnx  orpaimnenim,  HaKJia^Bi- 
BaeMBix  Ha  (])op\taT  nonB30BaTenH.  rio.TOOnaa  apxHTeKTypa  no3BonaeT  no/i/iep>KHBaTB  ochobhbic 
npoMBimneHHBie  CTan/iapTBi  HHTerpaHHH  iipnao>Kcniiii  b  MacmTa6ax  npe/inpi-mnii  h  HHTerpa- 
hhh  npoucccoB  aneKTpoHHoro  6n3Heca,  b  HacTHocTH  IBM  MQSeries. 

3aKJno»ieHHe 

K  ochobhbim  pe3ynBTaTaM  npoeKTa  movkiio  othccth  cnc/iyiomHC  bo3mo>khocth,  ooecncHHBae- 
MBie  chctcmoh: 

•  ripcaao>K'cn  hobbih  no/ixo/i  k  HiiTcrpaiiHH  patm-i'nibix  cTaiiaapTOB  o6MeHa  6h3hcc- 
coo6meniia\m,  no3BOJisnomHH  cymecTBeHHO  ycxopuTB  h  ynpocTHTB  ripouccc  ycTanoBJicniia 
B3aHMOCB33eH  MC>K/iy  napTHepCKHMH  KOMIiaillUIMH. 

•  npcaaoKcn  MexaHH3M  rjisl  aBTOMaTH'iccKoro  onpeaeJieHiia  h  HcnpaBJiefflia  bo3mo>khbix  otkho- 
HeHHH  B  nOJIB30BaTeJIBCKHX  (])op\iaTax. 

•  /^OCTHrHyTa  BBICOKafl  3(J)(J)eKTHBHOCTB  B  a B TO M a T H 'I C C K O M  naXO>K,TCnHH  H  KOppeKHHH  omn6oK  B 
COOOmenHHX  H3BeCTHBIX  (])Op\iaTOB. 

•  Ooccncicna  bo3mo>khoctb  nononHefflia  OHTOnorHH  h  noaKaio'icniia  hobbix  (JiopviaTOB  c  noMO- 
njBio  3KcnepTOB  iipcavicTiiBix  oGnacTen,  6e3  mcooxo/ihmocth  aononHHTenBHoro  nporpaMMiipo- 
BaHHJI. 

PaccMaipHBaeMaa  cucTeMa  b  aMbiiciiiiiCM  cTaHeT  ochoboh  ana  a  bt  o  m  a  t  n  h  c  c  k  o  it  iinTcrpanHon- 
hoh  miaTcjjopMBi,  noMoraiomeH  aBTOMaTH3HpoBaTB  h  HanancHBaTB  cobmccthbih  6n3Hec  KOMnaHHH- 
napTHepoB. 
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Abstract 

The  paper  discusses  new  approach  for  self-organization  and  evolution  applied  to  Internet-portal  of 
social  and  cultural  resources  of  the  Samara  region.  This  approach  develops  and  advances  the  ideas 
of  the  Semantic  Web,  basing  on  the  multi-agent  technologies,  knowledge  management  and  text 
understanding  algorithms. 

BBepemie 

BticTpoe  pa3BHTHe  cent  HHTepHeT  c /tenant)  .inn  noniniORaTenn  pocTyniibivt  orpoMHoe  Kontrae- 
gtbo  im(|)op\tanHoimwx  pecypcoB,  a  TatoKe  HiiTcpncT  -  nopTanoB,  npepocTaBJiaiomHX  pen bi if  kom- 
nnck'c  imijiopMannoiminx  yenyr.  Ho  raraHTCKHe  oObevnn  HMCiomcifcn  im(]iopMaiiHH  CTaiioBnien 
ripH'iHnoif  papa  npooncvi,  b  nepByio  onepept  CBnnaiminx  c  Heo6xopHMOCTBK>  oincTpo  it  KoppeKTHO 
o6pa6aTi>iBaTi>  it  nonyuaTt  pencBaimiinc  paimuc  h  maimn. 

K  'iHcny  ochobhlix  npo6neM  othochtch  3apana  n  1 1  p  n  b  n  p  y  an  h  3  a  n h  i i  noncKa,  Korpa  Kantpuif 
rionbsoBaTcnB  HMeeT  bo3mo5khoctb  yKa3aTi>,  Kannc  mmciiiio  npepMCTinnc  oBnacTHYreMbi  pnn  Hero 
nBnnioTcn  iianooncc  BavKiibiMH,  h  nonyuHTB  topbko  aKTyajibHyto  mi(|)opMannio.  Jinn  penicillin  3toh 
3apaHH  Heo6xopHMO  1 1 cut h it m e  h i rrenn c  KTy  an  b  1 1  in  x  cpepcTB,  enocoomnx  rioiinTb  noTpe6HOCTH  h  )tce- 
naimn  tcaacporo  OTpcnbiioro  nonimoBaTcnn,  a  Tatcace  \1cxa1m3\ibi  paooTin  c  HH(|)opMaitHOHHBiMH  pe- 
cypcaMH,  no3BonmoiiiHe  onepaTHimo  OTpcarnpoBaTb  Ha  ero  3anpocbi. 

BrapoH  cepbe3HOH  npo6neMOH  nBnneTcn  «naccHBHOCTb»  1 1 1 1 t])op vr aun oi  1 1 1 bi x  pecypcoB  -  Korpa 
HMCioiiiHcen  pa i mine  HHKaK  He  CBnsainn  MC>Kpy  co6oit,  h  iionBnnioiiiitccn  painHuinnc  CTaTim  h  caiiTin 
Ha  opHy  h  Ty  >kc  TeMy,  aanacTyio  B3aHMHO  po  non  union  me  ppyr  ppyra,  cymecTBytoT  He3aBHCHMO, 
6e3  KOMMyHHKaitHH  ppyr  c  ppyroM  (iiHorpa  paace  He  man  o  cymecTBOBaHHH  ppyr  ppyra),  He  nvien 
bo3mo)khocth  oprann30BaTbcn  b  HeKoe  «coo6mecTBO  no  HmepecaM»,  a  Taicace  caMH  npo-aKTHBHO 
HCKaTB  rioniniOBaTcneif.  nponBnnioinnx  HHTepec  k  paHHoit  npepMeTHOH  o6nacTH. 
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IlcOTOMy  ann  pemeHiM  yica3aHHbix  npobneM  W3  Consortuim1  pa3pa6aTbiBaeT  KOHpemjmo  Ce- 
MaHTiiHecKOH  Cera.  CeMaHTunecKaa  Cera  (Semantic  Web)  -  pacmupcimc  coBpcMcimoH  cera,  b  ko- 
Topoii  Ka>K,30My  Mn(|)op\iai(HOimoMy  pecypcy  npHCBaiiBaeTCfl  (J)opMajiH30BaHHbra  cmbichoboh  onuca- 
tchb,  i ipc.iCTaB.TsnoiiU'iii  ccManTH'iccKoc  Biia'ieiiHC  3Toro  pecypca.  Cyra  stoh  h/ich  coctoht  b  tom, 
hto6bi  nayiHTB,  iiaKoncu-TO,  KOMribioTepbi  “noHHMara”  ccManTH'iccKoc  concp'A'annc  HHTepHeT- 
cairroB,  to  cctb  pacno3HaBaTb  h  mrrepnperapoBara  cmbich  (Bna'iciiHc)  to  it  iin(])opMai[HH,  KOTopaa 
HaxoflHTca  Ha  CTpaimne  [1], 

J[nn  pcmcnna  nan non  npooncMbi  HaMH  npennaraeTCfl  rionxon  paborai  co  3HaHnaMH,  ocHOBaH- 
hbih  Ha  npnHunnax  caMoopraimiauHn  h  sbohiohhh,  h  peanH3yeMbin  c  rioMombio  Mynbraarcm  noil 
TexHOJiorHH.  B  HacToameii  cthtbc  mbi  paccMOTpHM  ocoocimocTH  ero  npHMeHeHHa  Ha  npHMepe  C03- 
AaHHe  MyjiBTHareHTHoro  nopTana  co i m o Kya bTy p n bi x  pecypcoB. 

1  MyjibTHareHTHbiH  nopTaji  coijHOKyjii>TypHMx  pecypcoB  CaMapcKoii  objiacra 

JJnn  HHTerpaiiHH  neaTenbHocm  oomccTBcniibix  opraHH3au,HH  h  oObenuneniiii.  a  TaioKe  CTHMy- 
JinpoBaHHa  iipoucccoB  caMoopraHH3au,HH  moneii  b  t3khx  cooomccTBax  6  bin  aryan  HHTepHeT  -  nop- 
Tan  coHHOKyjibTypHBix  pecypcoB  CaMapcKOH  obnacra  [2], 

IlopTaii  npc/iCTaBJiacT  coboii  orapbiTyio  h  pa3BHBaiomyioca  CHCTeMy,  no3Boiiaiomyio  nonb30- 
BaTenaM  Bcex  KaTcropnii  He  toubko  nonymira  HHTepecHyio  ana  hhx  imifiopMauHio,  ho  h  npimaTb 
aKTHBHoe  yiacTHC  b  noBccnncBnoM  5KH3HH  h  pa3BHTHH  nopTana.  Jinn  obecneneHna  yKa33HHOH  (JiyHK- 
HHOHajiBHOCTH  Ka>K,TOMy  nont/jOBaTcnio  h  pecypcy  CTaBaTca  b  eooTBeTCTBHe  areHTbi  -  nporpaMMHbie 
oOBCKTbb  nocToaHHO  cneflamne  3a  H3MeHeHHaMH  chctcmbi  nopTana  h  CTpeMamneea  naiira  Hanbonee 
HiiTcpcciibic  pecypcbi  Ha  ocHOBe  nunaMU'iccKn  H3MeHaiomeHca  Kaprai  HHTepecoB  h  3HaHnax  o  nonb- 
30BaTene.  Ilpn  stom  3HaHHa  npcncTaBneiibi  oHTonorneH  nopTana,  b  KOTopon  xpaHaTca  coimoKynb- 
Typiibic  pecypcbi  -  KBaiiTbi  h  CBa3H  KynbTypnoii  cejiepbi  ncaTcnbiiocra  m encny  hhmh.  Kaacnbin  rionb- 
30BaTent  MoaceT  He  Tonbico  nobaBHra  hobbih  KBaHT,  ho  h  pa3BHBaTb  cymecrayiomyio  OHTonornio, 
nyTeM  nocTpoeHna  ccMaiiTH'iccKHX  nccKpuirropoB  (oimcannii)  KBaHTOB. 

AreHTbi  b  /lanbircHiiicM  ncnonb3yiOT  OHTonorHH  coHHOKynbTypHbix  pecypcoB  ann  noncKa  Han- 
6onee  HHTepecHbix  ann  nonb30BaTena  KBaHTOB,  npn  stom,  HaKanmiBaa  iin(])op\iauHio  o  /ichctbh«x 
nonb30BaTena  h  3a6oTacb  o  tom,  'itoobi  Kapnina  ero  hcxo,tiibix  npc/ino'iTcniiii  nocToaHHO  yTOHHS- 
nacb  h  KoppeKTHpoBanacb  c  Kaac^biM  ero  maroM  b  cucTeMe. 

TaKHM  o6pa30M  ooccncniBacTca  HHTenneKTyanbHoe  b 3 a h m on  c  it  c  t  b  h  c  c  nonb30BaTeneM,  ninia- 
MunecKoe  (JiopMupoBaimc  crpaHHU  nopTana  c  v'ictom  HHTepecoB  nonb30BaTena,  HnnuBunyanniannH 
paborai  nopTana  non  Kancnoro  nonb30BaTena  h  OTKpbiTOCTb  CHCTeMbi. 

Ha  ccronnniinmn  nciib  b  nopTane  coHHOKynbTypHbix  pecypcoB  CaMapcKoii  obnacra  Hacnurai- 
BaeTcn  6onee  450  kb3htob,  h  npHMepHO  b  nonropa  pa3a  oonbmc  -  cbhich  Meayiy  hhmh  [3],  Hami'ine 
Taxoro  oObcvta  CBjnaimon  iiiifjiopvTanH h,  a  Taicace  ee  nocToaHHbiH  pocT  nopoayacT  cncnyiomne  npo- 
6nc\ibi: 

•  ycnoacHneTcn  npouccc  peoprani-namiH  oHTonornn  nopTana,  to  ecTb  nniiaMnnccKoro  HiMcncimn 

c batch  Mcayy  KBaHTaMn; 

•  iaTpynmicTcn  B03MoacHOCTb  aneKBaraoH  pcak'nim  Ha  H3MeHeHiie  riOBcncniin  nonb30BaTeneH: 

•  yenoacmicTCJi  nocTyn  k  aKTyanbHOH  ann  nonb30BaTena  HHt[)opMai;nn. 

JJnn  pcmcniiM  yKa3aHHbix  npobneM  iicooxohhmo  npuMeHeHiie  MexaHH3MOB  caMoopraHH3apHH  h 
3BomoHHH  b  cucTeMe  nopTana. 


1  MoKayiiapo.ain.iH  [iii;iycTpiia:ii.iii.iH  KOHCoppityM,  [ icjri.ro  KOToporo  aBJiaeTCa  pa3pa6oTKa  o6mnx  cianpapioii  cera  ItHTepHeT. 
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2  MexaHH3M  caivioopraiiinamiii  b  nopTajie  coiiHOKyjibTypHbix  pecypcoB 
CaMapcKOH  oSjiacTH 

JljifL  Toro  hto6bi  cucTcvia  nopTana  aneKBaTHO  h  CBoeBpeMeHHO  pearapoBana  Ha  H3MeHeHne  iih- 
TepecoB  nom>30BaTeneH,  ncooxoniiMO  HanmHe  MexaHH3Ma  caMooprammpHH,  to  ecTb  Hanunne  Me- 
xaHH3Ma  aBTOHOMHOH  pcoprann3annn  CBH3CH  b  cucTeMe.  CaMoopraimianiiH  b  nopTane  bo3mo>kho 
6naroAapa  TOMy,  hto  areHTti  nonb30BaTenen  h  pecypcoB  cnoco6Hbi  caMOCToaTentHO  BocnpiiHHMaTb 
CHTyapHIO  H  npHHHMaTB  pCIIICIlHH  06  H3MeHeHHH  CBH3CH  MOK.iy  KBaHTaMH. 

B  KanccTBC  MexaHH3Ma,  ooccnciHBaiomcro  ripoucccbi  caMooprann3ai|nn,  Hcnonb3yeTca  mcto,t 
KOMneHcapnH,  Kor.na  kb/K^bih  HH(})opMau,HOHHbiH  pecypc  HMeeT  iickhh  ypoBeHb  SHepriin  (BiipTyanb- 
Hbie  nciiBni).  0Tpa>KaiomHe  cro  Hii(])op\fauHoimyio  ncn i iocTb\nonynapHOGTb.  B  npopecce  neperoBO- 

pOB  HH(J)OpMaU,HOHHBIG  peCypCbl  COpCBIiyiOTCJI  3a  B03MTOKH0CTB  6bITb  nOKa3aHHBIM  TOMy  HUH  HHOMy 
nonb30BaTenK),  onnaniiBaa  ycTaHOBJieHHe  CBH3H,  a  nonb30BaTenb,  b  cboio  onepenb,  pearnpyn  Ha  hh- 
TepecHocTt  npeacTaBneHHOH  eMy  iiii(])op\iaiinn.  /;acT  nciiBni  Han6onee  3aHHTepecoBaBniHM  ero 
KBaHTaM,  I  lOCpC.lCTBOM  Bbl6opa  TOH  HUH  HHOH  CTaTBH. 

TaKHM  o6pa30M,  3anana  areHTa  KBaHTa  -  pacnpcncnuTB  cboh  nciiBni  Tax,  hto6bi  ikxbv'ihtb 
MaKCHMajiBHBiH  noxon.  B  cnynae  Tpara  Bcex  nencr  areHT  rionioacT,  a  cooTBeTCTByiomiiH  KBaHT  yna- 
naeTca  H3  chctcmbi.  Tax,  HanpHMep,  pucKOBaHHbiH  areHT  movkct  HHBecTHpoBaTb  Bee  cboh  nciiBni  b 
CB5I3b  C  CaMbIM  nOCCIliaCMBIM  KBaHTOM,  HO  3a  CHCT  BbICOKOH  OnHaTbl  CBH3H  pa30pHTBC5I  H  OTKa3aTb  OT 
CBH3H  huh  noriioiiyTB  b  cucTeMe.  O.TiiaKO  oh  movkxt  BOBpeviH  hoiihtb  CHTyapmo  h  iiomciihtb  cboio 
CTpaTerHio  Ha  MeHee  pucKOBaHHyio. 

Eonee  Toro,  areHTbi  MoryT  opraHH30BbiBaTb  cbhiii  Ha  ochobc  n  0,106  iih  conepvKHMoro,  to  ecTb  b 
pe3ynbTaTe  MaT'iii ura  (cpaBHHTenbHOH  cxo>kccth)  hx  ccMaiiTHHCCKiix  necKpunTopoB,  TaKHM  o6pa- 
30M,  oopaayH  rpynnbi  no  onpe/ieneimBiM  TeMaM. 

3  MexaHH3M  ibo.iioiiiiii  b  nopTajie  copHOKyjibiypHbix  pecypcoB 

JJflfi  Toro  hto6bi  ooccneiiHTB  nonb30BaTeneH  hobbimh  h  HHTepecHbiMH  pecypcaMH  h  htoobi 
nopTan  mot  ancKBamo  h  CBoeBpeMeHHO  pearnpoBaTb  Ha  H3MeHeHne  riOBcneiniH  nonb30BaTenen,  Ha¬ 
npHMep  npn  chh/KChhh  ypoBHH  noeemaeMOCTH  nopTana,  iieooxoniiMO  HanHHHe  MexaHH3Ma  3Bonio- 
HHH  H  pa3BHTH». 

Ilpn  3tom  3BOJHOHHH  npencTaBnacTCH,  KaK  HeorpaHHneHHan  nocneaoBaTenbHOCTb  riponeccoB 
caMoopraHH3apHH  b  ycnoBiinx  nocTommo  mciihioiiihxch  bhchihhx  ycnoBHH,  b  pe3ynbTaTe  KOTopon 
H3  npocTOH  "nnocKon"  cera  KBaHTOB  nopTana  o6pa3yeTca  6onee  cnoncHan  KOMOimaiuiH  rpynn  (KJia- 
CTepoB)  KBaHTOB,  a  TaK>Ke  noaBnaioTca  coBepmeHHo  HOBbie  KBaHTbi  (areHT  pcKOMcnnycT  aBTopy  H3- 
MeHHTB  COpepVKHMOC  3aMeTKH  H  HOHBjIHCTCfl  CTaTBH  C  HOBBIM  COpep/KailHCM,  areHT  IiaXO.lHT  IIII(])Op- 
MaU,HK)  B  eeTH,  KOTOpyiO  npOCHT  IT0,1KJ1I0HHTB  K  CBOeMy  TeKCTy  H  T.,3.). 

AreHT  pecypca,  y  Koraporo  noniivKacToi  ypoBeHb  noeemaeMOCTH,  MoaceT: 

•  HHHHHHpOBaTb  CBOeTO  XOiHHIia,  KOTOpblH  eTO  C03aan,  HTOOBI  OH  nOMCIlHJT  CeMaHTHHeCKHH  ,TCCK- 
punTop,  npn  3tom  areHT  movkxt  npc/iocTaBHTB  cnucoK  pcKOMcnnycMBix  H3MeHeHini  Ha  ocHOBe 
aHajiH3a  HHTepecoB  h  cMbicna  cBoero  pecypca 

•  C a M O C TO H T c H B II O  no  CBOeMy  CCMailTH'ICCKOMy  ACCKpiinTOpy  yCTaHOBHTb  CBH3B  C  APyrHMH  cxo- 
5khmh  pecypcaMH,  KOTopbie  naxo.iHTCH  3a  npc.icnaMH  CHCTeMbi  nopTana; 

•  npHrnacHTb  Jiionen  noceTHTb  nopTan. 

B  cnynae  h3mchciiiih  noBcpciiiiH  nonb30BaTenen,  HanpHMep,  npn  iiohbjtci inn  noBoro  KBaHTa, 
ypoBeHb  noeemaeMOCTH  Koraporo  pe3Ko  B03pacTaeT,  areHT  Mo>KeT  aBTOMaTii'iccKn  H3MeHHTb  cTpaTe- 
THK),  nepeCMOTpeTb  CBOH  CBH  IH  H  no  B03M0)KH0CTH  yCTaHOBHTb  CBH3B  C  STUM  KBaHTOM. 

TaKHM  o6pa30M,  naiiiiBic  MexaHH3Mbi  iioibohhiot  onepaTHBHO  pearnpoBaTb  Ha  nio6bie  H3MeHe- 
1 1 ii h  b  CTpyKType  nopTana,  oy,TB  to  noHBncimc  hoboh  iiii(])op\iannn  nnn  CMeHa  HHTepecoB  rpynn 
iioni/iOBaTcncii,  aasaa  b  nioooM  cny'iac  naiiooncc  ancKBaTiiyio  mi c]k> p vt a u it i o ,  /imiaMH'iccKH  non- 
CTpaiiBasicB  non  TeKymne  HHTepecbi  noccTiiTcncn  nopTana. 
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4  ripiIMCIICIIIIC  CHCTCM  H3BJieieHHH  3HaHHH  H  nOHHMaHHH  TeKCTa 
b  ia.ia'iax  caiuoopraiiinamiii  h  tbojiioiihh 

JJflfL  nO,l,lCp>KKH  MeXaHH3MOB  CaMOOpraiIH3aHH  H  H  3BOHIOUHH  HCnOJTbSyiOTCfl  CHCTeMBI  H3BJIC- 
nefflia  iiiaimii  [3]  h  noiiHMaiiH3  TeKCTa  [4]. 

CucTCMa  noHHMaHna  TeKCTa  iipnMeii3CTC3  aim  (jiopMiipoBanini  ccMaimi'iecKiix  ^ecKpunTopoB 
Ka>K,ioro  im(j)opMannoimoro  pecypca,  ,aaB33  bo3mo:hchoctb  iape/iCTaBinb  ccMaiiTH'iecKiiii  cmbioi  Ka- 
>K,ioro  KBaHTa  nopTana.  T aK>KC  Ha  ee  ocHOBe  peanH3yiOTcn  MexaHH3Mbi  noncKa  noxovKiix  kb3htob, 
no3Bon5ra  o6pa30BbiBaTb  rpynnbi  cxovkhx  MaTepnanoB,  o6ecrieHHBa3  caMooprani-iianHio  nn(])op\ia- 
hhh  b  nopTane. 

MeXaHH3MBI  3BOJIIOHHH  Iip03B.33I0TC3  B  B03M05KH0CTH  CHCTeMBI  II0IIHMailH3  TeKCTa  nOnOnHSTB 
OHTOJIOTHK)  HOBBIMH  II0II3TH3MH.  3H3HH3MH,  KOTOpBie  BCTpCHaiOTC3  B  nOCTynaiOmHX  HH(J)OpMaHHOH- 
hbix  MaTepnanax,  tcm  caMBiM  yBenHHHBaa  3iiaini3  areHTOB  o  tom  Mupe,  b  kotopom  ohh  cymecTByioT, 
h  ,aaB33  bo3mo>khoctb  ncnonB30BaTB  bhobb  o6peTeHHBie  maiiini  b  hothkc  paccy>K,3eiiiiii.  (HanpuMep, 
ecnH  Ha  cam  ,306a  b.33ctc3  hobbih  KBaHT,  paccK33BiBaiomHH  o  npe,ac303ineii  BBicTaBKe,  a  caMO  rioiia- 
Tue  «BBicTaBKa»  He  npe/icTa Bueno  b  ohtohothh,  to  Ha  ochobc  noHHMaeMoro  kohtckct3  6yaeT  c/ic- 
JiaH  BBIBOA,  HTO  BBICT3BK3  -  BH,3  COUHOKyjIBTypHOTO  C06bITH3,  H  B  ^ajIBHCHHieM  3TOT  (JjaKT,  ,300a  B- 
JieHHBIH  B  OHTOJIOTHK),  6y/lCT  II C FI 0-3 B3 O B a T B C 3  npH  aHajIH3e  II  BBipa6oTKe  lipC,T30/KCnnii  n0JIB30BaTe- 
otim). 

,11,-33  13  0,3,3  CpVKKH  MCX3HH3Ma  CaM00praHH3aU,HH  npiIMCIiaCTCa  CHCTeMa  H3B.3C'ICIIII3  3H3HHH,  no- 
3B03aiomaa  a,3CKBaTiio  pearnpoBaTB  Ha  noBC/ieime  nonB30BaTenen,  ,31-ma  muhcckh  yTOHHaa  KapTy  hx 
HHTepecoB  Ha  ochobc  iia6-3io,3cnn3  3a  /ichctbihimh  noJiB30BaTena. 

TaK,  areHTBi  kb3htob  h  nonB30BaTeneii  nopTana  MoryT  o6pa30BBiBaTB  CB33amibic  rpynnBi  -  KJia- 
CTepBi,  npn  3tom  noJiB30BaTeJiH  MoryT  o6i,e,3Hii3TbC3  Ha  ochobc  o6mnx  HHTepecoB  h  yBnc'iciim'i,  a 
KB3HTBI  Ha  OCHOBe  110,3001111  CO,3Cp>KHMOrO  HX  CCMailTHHCCKHX  /ICCKpiinTOpOB.  KpOMe  TOTO,  KB3HTBI 
MoryT  o6pa30BBiBaTB  rpynnBi  naiiooncc  nocemaeMBix  pecypcoB  no  onpencneimoii  TeMaTHKe.  (Ha- 
npiiMep,  rpynna  imijiopMauiioimbix  MaTepnajioB,  nocB3ineimbix  co6bitimm  koiiiui  19-ro  BeKa,  Moraa 
6bitb  33,3a h a  Bpyinyio  b  npoucccc  nocTpocmui  ohtojiothh,  a  Moraa  h  oopaiOBaTBca  caMOCToaTeuBHO 
Ha  ocHOBe  MexaHH3Ma  KJiacTepn3aii,HH,  Kor/ia  cTajio  noimno,  hto  mi  ionic  MaTcpiianbi  hmciot  3Ty 
o6myio  oco6chhoctb,  a  ,33111133  TeMa  BocTpe6oBaHa  noccTii3c.33Mn  nopTana). 

TaiOKC  MCX3HH3M  II3B.3C'ICIIH3  3H3HHH  npiIMCII3CTC3  ,3.33  OOCCnC'ICIlIHI  3BOmOHHOHHOTO  p33BH- 
TH3  areHTOB,  Korna  nocpe.acTBOM  aHanH3a  y/ia'iiibix  h  iicy/iaHiibix  cTpaTeniii  npo,3BH>icciiiia  imt])op- 
MaU,HOHHBIX  KB3HT0B  II0nb30BaTCn3M,  areHTBi  amiaMHHCCKH  MCI  13103’  CTpaTerHH  CBOerO  nOBC,3CIIII3. 
■iTOObi  nymue  6bitb  npncnoco6neHHBiM  k  hmcioihchc3  aiiyaumi  h  6bitb  to'ihcc  opueHTupoBaHHBiMH 
Ha  Te  nnn  HHBie  rpynnBi  no.3b30BaTC.3cii. 

Chctcmbi  H3BneHeHH3  3H3HHH  h  iioiiiiMaiiH3  TeKCTa  ooccncniBaioT  ocHOBHBie  MexaHH3MBi  pa- 
6otbi  co  3H3HHeM  -  npc,3CTaB.3cnnc,  hbbjic'iciihc,  noncK,  aHanH3,  nononHefflie.  Ha  ochobc  sthx  Me- 
X3HH3M0B  II  OCV  IHCCTB.33I0TC3  npOU,eCCBI  CaM00prailII3aHH  H  II  3BOniOI3HH,  paCCMOTpeHHBie  H3MH  Ha 

npuMepe  counoKynBTypHoro  nopTana. 

5  HaeonorHHecKHe  acneKTbi  McxamiiMOB  caMoopraiiiuamm  h  mo.iiomiii 

PaccMaTpiiBaeMBie  MexaHH3MBi  caMoopraimaanini  h  ibojikmuiii  Ha  TcopcTiinccKOM  ypoBHe  no,3- 
Po6ho  pa3o6paHBi  b  pa6oTax  T.  XaKeHa  [5]  h  H.  npiiro)KHHa  [6]. 

B  yK33aHHBix  pa6oTax  H3ynaioTC3  npoucccbi  caMoopraHH3au,HH  h  ibojiioiihh  b  cjiovkiibix  ot- 
KpBiTBix  cucTeMax,  k  KOTopBiM  0TH0CHTC3  TaioKe  h  nopTan  CO  1 1 H  O  Kyn  bTy  p  1 1  bl  X  pecypcoB,  TaK  KaK 
CTpyKTypa  nopTana  movkct  ,3HiiaMnnccKH  H3\icii3TbC3.  a  'iiicno  tjicmciitob  ,30CTaT0!iii0  bbicoko. 

noA  ca vioop ra 1 1  nia  n  hc  ii  noiiiiMacTcn  cnoHTaHHoe  o6pa30BaHiie  ycToii'iiiBbix  opraHH3au,HH, 
CTpyKTyp  npn  oripcncncinibix  ycnoBH3x.  HanpuMep,  o6pa30BaHiie  rpynn  areHTOB  no  onpcncncimoii 
TeMaTHKe  npn  iianii'iim  ,30CTaTO'iiioro  KonunecTBa  kb3htob  co  cxoahbimh  ccMaiiTii'iccKHMii  tcck- 
piinTOpaMH.  npH  3T0M  3B0.3K)IIII3  npC,3CTaB.33CTC3.  KaK  1 1  CO  rp  a  1 1 H  'I  C 1 1 1 1  £1 3  nOCnC,30BaTC.3bIIOCTb  npo- 
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ucccori  caMoopraHH3auHH  b  ycnoBiinx  iioctohiiiio  McnaioiiiHxca  BHennoix  ycnoBHH.  JXnn  nopTana 
couHOKyjiBTypHtix  pecypcoB  TaKHMH  ycnoBiMMH,  HanpHMep,  siBJiaioTca  /u-maMHKa  rioJiBJicniiH  b 
nopTajie  iiobbix  pecypcoB,  ypoBdiB  noceiqaeMOCTH  nopTajia,  rami  h  HiiTcpccbi  nonb30BaTeneH. 

KpoMe  Toro,  b  cjitokhbix  otkpbitbix  chctcmbx  naomo/iaioTCJi  pa3JiHHHBie  ([jciiomciibi,  Korop  bic 
mbi  na/iccMcn  qaonio/iaTB  b  nopTane: 

•  OCUHJUMUIW  CBH3CH  MC/K/iy  KBaHTaMH, 

•  KaTacTpotlibi  -  naBHHOo6pa3HL>ra  nepecMOTp  CB33cix,  HanpHMep,  npn  noaBJiciiiiii  hoboto  HHTe- 
pecHoro  KBaHTa  b  nopTane, 

•  aTTpaKTopti  -  ycTOH'iHBBic  CTpyKTypoo6pa30BaHH5i,  HanpHMep  rpynnbi  KBaHTOB  no  onpe^eneH- 
HOH  TeMaTHKe. 

3aKJiioHeHHe 

B  IiaCTOJIIHCH  CTaTBC  paCCMOTpeHBI  OCHOBHBie  aeneKTBI  nOCTpOCMHH  Kap^HHajIBHO  HOBOTO  HHCT- 
pyMeHTa  C  HCn0nB30BaHHeM  pa3BHTBIX  jnCMCIITOB  CaMOOpraHH3aHHH  H  3BOHK)U,HH,  riOBBOnHIOHIHC 
peniHTB  TaKHe  npobneMBi,  KaK  iiohck  aKTyanBHOH  nna  nonB30BaTenn  HH(J)opMauHH  h  ooccncHcimc 
«npo-aKTHBHocTH»  HH(|)opMaHHOHHBix  pecypcoB. 

HcnonB30BaHHe  HHTepHeT-nopTanoB  «no  HHTepecaM»  nacT  bo3mo>khocth  h  n  n  h  b  h  ,i  y  an  h  3  a  h  h  h 
noncKa  h  pa6oTBi  co  3nannHMH  nna  Kaamoro  nonB30BaTena  Ha  ocHOBe  ero  HHTepecoB  h  npe/ino'iTC- 
HHH,  OnpCnenjICMBIX  aBTOMaTHHeCKH  H  HHIiaMU'ICCKH  nOHCTpaHBaiOmHXC?l.  AjITOpHTMBI  HiBnCHCIlHH 
3HaHHH  h  noHHMaHHfl  TeKCTa  no3BOJMT  HHTerpnpoBaTB  pa3JiHHHBie  nn(|)op\ianHoimBic  pecypcBi,  co3- 
TiaBaa  coobmecTBa  «no  HHTepecaM»  h  CBfl3BiBaa  nncJiopMauHio  H3  pa3HHHHBix  nn(|)opMai[HoniiBix 
hctohhhkob,  TeM  caMBiM  npo/tBHraa  h.tch  Semantic  Web  b  hobom  HanpaBJieHHH,  r,ae  3HaHHe  aBTOMa- 
THnecKH  onpenenaeTcn  Ha  ocHOBe  TCKCTa  cairra,  a bt o m  a  t  m  q  c  c k h  KOMMyHHHiipyeT  h  npeo6pa3yeT 
ce6n  Ha  ocHOBe  b  3  a  h  m  one  it  c  t  b  h  h  c  nonB30BaTeneM,  h  b  HTore  C03/iacT  cpe/iy,  b  kotopoh  KawoiBin 
noJiB30BaTeJiB  onepaTHBHO  MO>KeT  nonynHTB  bcio  ncooxo/iHMyio  nn(|)op\ianHio  b  ynoonoM  tjiopMC  c 
MH05KecTB0M  rnncpcB33CH  Ha  HiiTcpceyioiUHC  ero  MaTepnajiBi. 
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Abstract 

Sensor  networks  are  being  widely  deployed  for  measurement,  detection  and  surveillance 
applications.  Sensor  network  is  potentially  global  network  of  smart  sensing  nodes,  with  web  cams 
or  other  monitoring  devises,  and  organizing  nodes.  In  these  new  applications,  users  need  to  query 
very  large  collections  of  devices  in  ad-hoc  access.  Most  existing  systems  rely  on  a  centralized 
system  for  colleting  device  data.  This  systems  lack  flexibility  because  data  is  extracted  in  a  pre¬ 
defined  way;  also  they  do  not  scale  to  a  large  number  of  devices  because  large  volumes  of  raw 
data  are  transferred.  In  our  concept  of  remote  sensing  database,  distributed  query  execution 
techniques  are  applied  to  leverage  the  computing  and  capabilities  of  devices  and  to  reduce  com¬ 
munication.  Sensor  data  represented  as  time  2D  or  3D  series.  The  query  system  depends  on  ability 
to  recognize  property  of  series.  It  is  known,  that  recognition  can  be  considered  as  the  syntactic 
analysis  in  some  language.  It  is  known  also,  that  languages  in  which  fuzzy  sets  lay  in  basis  of 
semantics,  can  serve  as  the  convenient  tool  for  recognition  of  fuzzy  and  irregular  series.  The  lan¬ 
guages  based  on  fuzzy  rules  are  popular.  Present  paper  represents  the  approach  to  syntactic  rec¬ 
ognition  of  series,  based  on  the  fuzzy  situational  calculus  used  by  hierarchically  organized  com¬ 
munity  of  intellectual  agents.  Agents  may  be  distributed.  Each  agent  deals  with  the  volume  of  the 
knowledge  submitted  in  fuzzy  situational  calculus  as  his  ontology.  All  ontologies  make  up  dis¬ 
tributed  remote  sensing  database  that  provide  the  means  to  query  present  and  historical  sensor- 
based  data.  In  paper  within  the  framework  of  the  accepted  concept  of  fuzzy  hierarchical  multi¬ 
agent  syntactic  recognition  the  essence  of  original  querying  is  considered.  Illustrative  examples 
are  resulted. 

BBeqeime 

IIporH03bi  HcnoJiMOBaHiw  ana  anaim’ja  CHTyaijHH  b  caMtix  paiinnuiiBix  (Jihbhucckhx  cpcqax 
occnpoBO/uibix  ceTeii  c6opa  h  o6pa6oTKH  pacnpc/tc.ncHnoii  im(|>op\TauMM  c  yqaiicimBix  /laTUHKOB 
Hpe3BBIHailHO  BOCTOP’/KCIIIIBIC  [1].  B  pa3BHTBIX  CTpaHaX  B  nOCJTC/UlHC  rO/lBI  BC/iyTCfl  HHTeHCHBHBie 
HccneaoBaHHH  b  stom  nanpaB.acnuH  [2].  EccnpoBO/tiiBic  /uituhkh  CTanoBJiToi  Bee  qcmcBac,  mto  no- 
3BOJ7HCT  paCCTaBJMTB  HX  B  CaMBIX  3K30THHCCKHX  MeCTaX  H  B  60HBIIIOM  KOJIHHeCTBe.  BhCJIO  TiaT'IHKOB 
MO>KeT  .TOCTHraTB  HecKonBKHX  TBicti'i  [3].  /(aT'iHKH  CTaiioBsiTot  Bee  pa3Hoo6pa3Hee  h  HHTenneKTy- 
anBHee.  C6op  h  o6pa6oTKa  pacnpcqc.riciiiioii  un(])op\iauMM  c  yuajiemtBix  qaT'iHKOB,  mo^kgt  6bitb  ucii- 
TpajIH30BaHH0H,  TIC  I|C  II  Tp  3JI  H  3  O  B  a  I  III  O  II  HUH  KOM6HHHpOBaHHOH.  IIpH  60HBIHOM  HHCJIC  /laTUMKOB  HeH- 
TpanH30BaHHaa  o6pa6oTKa  CTanoBiiTCH  cjihihkom  TpypocMKoil.  IT p e/i n o 'it htcji  b  i  i  bi m h  CTanoBJiTot 
aeueHTpajiH30BaHHBie  h  KOM6nHnpoBaHHBie  c6op  h  o6pa6oTKa  HHcjtopMaHHH.  06-nacTH  ripiiMeiieimi-i 
OCCripOBO/UIBIX  HJIH  KOM6HHHpOBaHHBIX  CeTeH  paCIIIHpjIIOTCH  OT  qOCTaTO'niO  Tpa;iHI|HOIIIIBIX  THna 
aHanH3a  ocBemeimocTH,  TeMnepaTypBi,  .tbh'/Kciiiih.  KOHTpona  qocryna  qo  BecBMa  3K30thiicckhx  xnria 
KOHTpona  coctojihh}!  moGhubhoto  Tcacijioiia,  aBTOMOOH.XM.  jiHHHoro  KomenBKa  c  qciiBravtH,  Ha6nio- 
qeHHJt  3a  /ictbmh  Ha  qcTCKoii  ruioiuaqKC  hjih  3a  co6aKaMH,  raqjniiHMH  b  neriO-TO/KeimoM  MecTe.  Bo 
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Bcex  cuy'iaflx  nn(])opMai(HH  nocTynaeT  b  6a3y  jiaiiiibix,  KOTopyio  oy/icM  naiBaTb  6a30H  .lamibix  y,ia- 
neHHoro  BocnpujiTHJi  (E/],yB).  B  cootbctctbhii  c  TimoM  c6opa  h  o6pa6oTKH  HH(j)opMauHH  c  ^amn- 
KOB  EflYB  MO/KCT  6BITB  H,eHTpajIH30BaHH0H,  ,1C  H  C 1 1 T  p  ajj  II  30  Bail  I  roil  HUH  KOM6llHHpOBaHHOH.  B  ripc/i- 
naraeMOH  CTaTte  E/1YB  pacnpc/ionciia  MC>K/iy  aremaMH,  coonpaioiniiMii  h  o 6 p a  6  aT  bi  b  a  i  o  i  n  h m ii  hh- 
(])op\ianHio.  AreHTti  MoryT  iiaxo.iiiTbCJi  b  pa3JiHHHBix  y3nax  ccth  h  oomaioTca  .ipyr  c  /ipyroM  c  uc- 
jibk)  c6opa,  nepe^ann  h  o6pa6oTKH  im(])op\raiiHH.  Ohh  TaioKe  o6cJiy>KHBaioT  pa3HHHHBix  noTpcoiiTC- 
jieii,  KOTopBie  oopamaioTCH  k  E/1Y  B  c  3anpocaMH  c  peJiBio  noJiyneHiui  toh  huh  hhoh  HH<f>opMauHH  o 
cpc/ic,  rue  pacnono5KeHBi  naramcH.  HacTb  E/1YB.  npHHa^jie5Kamaa  KOHKpeTHOMy  aremy,  HBJiaeTca 
OHTOJiorHGH  [4].  OcHOBHoe  BHHMaHiie  b  CTaTBe  yaeJiacTCH  npniiniiriaM  (])op\mpoBaima  h  ncnoJiB30- 
BaHHio  OHTOJiorHH  cooDiuccTBOM  HHTeJiJieKTyajiBHBix  areHTOB  ana  OTBGTa  Ha  3anpocBi  nonB30BaTeneH 
k  EflYB.  B  nacTOflincH  CTaTBe  no,i  oHmnorHeii  noiiHMacTca  (jiopMajjmoBaimoc  onucaHHe  KaKHX- 
jih6o  cbohctb  o6pa30B  (curnajJOB.  H3o6pa>KeHHH,  cu,eH).  rio/i  CHTyaiineii  rioiiHMacTca  ncKOTopoc 
BBiBOZlHMoe  ( y ct a n a b a h b a c m o c )  b  npoucccc  MyjiBTHareHTHoro  pacnoiiiaBaima  cbohctbo  o6pa30B, 
KOTopoe  ohh  npi-ioopcTaioT  b  onpe/icjicimoc  Bp  cm  a  huh  b  onpe/iancimoM  MecTe.  Ta  huh  miaji  ciiTya- 
him  motkct  onpc.icajiTBCH  cneu,HajiBHBiMH  napaMeTpaMH  (nepeMeHHBiMH).  B  KanecTBe  aibiKa  omica- 
hhh  OHTOJiorHH  ncnoJibiycTcsj  iichctkoc  cnTyau,HOHHoe  hchhc JieHH e,  H3no>KeHHoe  b  [5].  Otbot  Ha 
3anpoc  pac'CMaTpiiBacTcn  Kax  bbibo^  b  3tom  hchhcjichhh. 

1  Cum  a kciimcckiic  npiiimimBi  (|)opMiipoBaiinn  cbohctb  o6pa30B 

Hc'iCTKaa  pacnpc,TC-aciiiiaa  Me>K/iy  areHTaMH  EflYB  coctoht  H3  /ibvx  qacTen  -  oinicaiiHH  TCKy- 
mux  napaMeTpoB  o6pa30B  h  oimcaima  cbohctb  o6pa30B.  06e  3th  'iacTH  HcnojiB3yK>Tca  ana  aHanH3a 
CHTyamiH.  TeKymne  napaMeTpBi  peryjiapHO  ooiiobjhiiotch.  PaccMOTpiiM  HeKOTopBie  npimiimibi  cjiop- 
MHpOBaHHH  OHTOJIOTHH  XapaKTepH3yiOmHX  riOBC.TCHHC  o6pa30B  OOBCKTOB  BO  BpeMeHH  II  npOCTpaHCT- 
Be.  06pa30M  iiaibiBaeTCJi  HeKOTopas  (Jin  jn'iccKaii  BCJJi-i'iima  ( npe/iMCT,  hbjiciihc),  HMCioman  xora  6bi 
ohhh  napaMerp,  kotopbih  co^ep>KHT  iiii(])opMannio  n  naibiBacToi  mi c]j o p m aam b i i i>i vt .  3Ta  im(])op\ta- 
hhji  mo/Kct  6bitb  onpe/iancna  (H3MepeHa)  ana  Ka>K,ioro  napaMeTpa  Kax  ero  ina'ieimc  H3  onpe/iancii- 
Horo  mi  10/KCCTBa  jiia'icimii.  BiiaHcmiM  nii(]iopMaTHBiiBix  napaMeTpoB  o6pa30B  ncnoJiB3yiOTca  ana 
Cy>KAeHHH  O  CBOHCTB aX  (})H3HHCCK0H  BeJIHHHHBI  (HBJieHHIl),  HanpHMep,  C  peJIBIO  .TIianiOCTHKH  3a6o- 
jieBaHHH  cep/ina,  ecjin  o6pa3  hbjihctcii  KapniiorpaMMoii,  hjih  ana  ucacii  ynpaBJieHHJi  ckopoctbio 
BpamciiHJi  MBiiraTcacii  HacocoB,  ecjin  o6pa3Bi  npenCTaBjiaiOT  rpaiJiHKH  hjmciiciiiiji  .naBJieHiia  >kh/iko- 
cth  b  ipyooripoBO.Tax.  napaMeTpBi  o6pa30B  MoryT  6bitb  MoryT  6bitb  HenpepBiBHBiMH  n  /uiCKpcTiibi- 
mh.  HenpepBiBHBiii  napaMeTp  la/ian  Ha  Been  oGjiacm  onpe.iCJJCiiiiii  X.  /^HCKpeTHBiH  napaMeTp  la/ian 
TOJIBKO  B  OT/lCJJbHBIX  TO'IKaX  oEjiaCTH  OnpCMCMCIlI  IJI.  HanpHMep,  licpc3  O.TH 1 1  H  TOT  )Ke  mar  .IHCKpCTH- 

3apHH  4v,  HaHHHaa  c  HeKOToporo  HanajitHoro  3HaHeHi«i:  x0  =  x,  X\  =  x+Ax,  Xi=  x+2Ax,  x^,=  x+2>A„...,. 

IIIarH  .iHCKpcTiijaniin  MoryT  obiTb  pajaii'iiibiMii.  HmJipoBbic  o6pa3bi,  Kax  npaBHJio,  hmciot 
tojibko  HHCKpeTHBie  napaMeTpBi.  Jljia  npocTOTBi  paccMOTpiiM  cjiynan,  Kor,ia  o6pa3  HMeeT  tojibko  ,iBa 
napaMeTpa  x  e  Xu  ye  Y.  IlapaMeTpBi  naxo.inTCJi  b  HeKOTopoM  othoiuchuh  R(x,  y)  eIx  K. 

Ha  pucyHKe  1  npc,iCTaB,icii  npiiMep  uniJipoBoro  o6pa3a  (curHajia),  HMeiomero  ,iBa  napaMeTpa  x 
n  y.  LLIar  ,iHCKpcTH3annH  napaMeTpa  x  paBeH  Ax,  napaMeTpa  y  -  Av.  nocTaBHM  b  eooTBeTCTBue  Ka5K- 
,lo\iy  OTHonieHHio  R(xh  y;)  BepniHHy  rpacjia,  noMC'icmiyio  chmbojiom  X, ,  i  =  0,  1,  12.  (BepniHHBi 

oy.iCM  ooo3iialiaTb  kpjokkom).  CaMyio  jieByio  BepniHHy  noMeTHM  TaK>Ke  chmbojiom  Sj  =N0.  Ka>K,iyio 
napy  cocc.iiihx  BepiniiH  i,  i+ 1,  ;=0,  1,  2,...,  11  coc/ihiihm  ,iyroH,  HanpaBJieHHoii  ot  BepiniiHBi  i  k 
BepniHHe  i+\.  4,yry:  HanpaBJieHHyio  ot  BepniHHBi  i  k  BepiniiHe  ;+l  noMeTHM  chmbojiom  o,  b  ajnJiaBHTe 
A 3  ={tfo,  ci i,a2,a3,...,  am}.  B  pe3yjiBTaTe  nojiymiM  rpai})  cerMeHTamm  mnjjpoBoro  curHana,  noKa3aH- 
hbih  Ha  pucyHKe  2.  Ecjih  BBinneaTB  o6o3iia'iciiH!-i  Bcex  ,iyr  cJieBa  HanpaBO,  to  noJiynHM  noaic.iOBa- 
TeJIBHOCTB  CHMBOJIOB  fl0«l«2«3«4«5«6«7«S«9«10«ll-  /fy™:  HMeiOIUHe  O^HO  II  TO  )Ke  HanpaBJieHIie  II  AJIH- 
Hy,  IICpCOOO  JIia'IHM  O.IIIHM  II  TeM  >KC  CHMBOJIOM,  BCTpC'iaiOinHMCII  nepBBIH  pa3  B  nOCJJC/IOBaTCJJbllO- 
cth  a00i02«3«4«5«6«7«8«90io0n  npn  npocMOTpe  ee  CJieBa  HanpaBO.  B  pe3yjiBTaTe  noJiynHM  nocJieAOBa- 
TeJIBHOCTB  a0^lO2^3^4«3'3,6'3,7^8«9^6^0  11  CHHTaKCHHeCKHH  ipaij)  CHTHajia,  nOKa3aHHBIH  Ha  pucyHKe  3. 
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3Ta  nocneflOBaTenbHOCTb  movkct  paccMaTpHBaTbca  KaK  cjiobo  hjih  npe/iiio>KenMC  HeKOToporo  H3bnca 
L3  =  L3(G3),  nopo5imaeMoro  aBTOMaTHOH  rpaMMaraKOH  G3  =  { V3,  A3,  P3,  5^},  V3  =  {Ni,  N2,  N3,  N4, 
Ns,  Ng,  Ny,  Ns,  Ng,  N10,  Nil},  A3  =  {flo,  ci\,  <32,  <33,  <34,  <36,  <37 ,  fl8,  <39},  P3  =  {S3—>Cl(}N /,  Ni—Xl\N2, 
N2 — ^ClyN 3,  N3 — >UyN 4,  N 4 — iXl3N3,  N s — MlyN s,  Ns — >Cl(N  7,  Ny — -HlyNg,  Ns — ~Xl%Ng,  Ng — -XlgN 10, 
Nio—>a.(Nii,  Nn—Xio}. 
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Jjm  Toro,  hto6bi  nepeirm  k  npe/iCTaBJienmo  tckviiihx  h  odiiihx  cbohctb  o6pa30B,  nocTpoHM  no 
neTKon  rpaMMaTHKe  G\  ncMCTKyio  rpaMMaraicy,  6a3HpyacB  Ha  cnenyioninx  npnHunnax. 


PncyHOK  4  -  (DyHKqHH  npHHaaJieacHocra  BepuiHH  CHHTaKCHuecKoro  rpa<j>a. 

KavKHon  Ay  re  cHHTaKCHHecicoro  rpacjia  eooTBeTCTByioT  /(Be  mhhhachthbic  Bcpiimiihi  N,  n  Nj 
(pncyHOK  4).  Koop/imiaTaMM  BcpmwiBi  N,  nBjiaiOTca  x,  h  yj ,  a  Koop/iimaTaMM  BcpumiiBi  Nj  -  Koop- 
^HHaTBi  Xj  n  yj.  /JoriycniM,  hto  Koop.iHiiaTBi  o6onx  BepniHH  MoryT  n3MeHHn.cu  b  npenenax  npHMO- 
yronBHBix  o6nacTen,  HanpnMep,  Kna/ipaTOB,  ripiiBC/ieimBix  Ha  pucyHKe  4  c  rnaraMH  ,x  u  c  k  p  e  x  in  a  1  hi  m 
cooTBeTCTBeHHo  8V  h  8,,.  TaKoe  nonymcimc  03Hanaex,  hto  bmccxo  o/inoii  BepuiHHBi  N,  c  Koop/iimaxa- 
MH  X„  y,  6)' ACM  HMOTB  MHOHCeCTBO  BepHIHH  Nni  €  B(Nj)  C  K OOp  A H 1 1 axa M  W .  H3MCIIHIOIHHMHCH  B  npCAC- 
xiax  o6nacTH,  OHcpuiiBaiomeix  BepuiHHy  /V,  (Ha  pncyHKe  4  3to  KBaupax).  npuneM 

n_(x;-x?)  (yT-yf)' 

SX  Sy 

Bmccto  oahoh  BepuiHHBi  Nj  c  KoopAHHaxaMH  xJt  yj  npn  Tex  nee  a  nan  axon  ax  oxkjiohchhh  iiiaHC- 
hhh  napaMeTpoB  h  Tex  nee  3iiaiieniHix  5t  h  8,,  ovacm  iiMen.  MHOHcecrao  BepuiHH  Nnj  e  B(Nj)  c  Koop- 
HHHaTaMH,  HiMcnaiomHMHCH  b  npcACJiax  KBaApaxa,  OHcpHcimoro  BOKpyr  BepuiHHBi  Nj,  a  bmccto  oa¬ 
hoh  ayru  at,  BeaymeM  H3  BepuiHHBi  Nj  b  BepuiHHy  Nj  -  MHo>KecTBo  Bcex  Ayr  an  e  A(aj)  =  {{Nri,  Nsj)  I 
Nri  e  B(Nj),  Nsj  e  B(Nj),  l<n2,  r<n,s<n  },  coeAHHHiomHX  Ka>KAyio  BepuiHHy  MHoncecTBa  B(Ni)  c  Ka>K- 
AOH  BepiHHHOH  MHOHCeCTBa  B(Nj) 

IlpOeKHIMMH  BepTHKajIBHBIX  CTOpOH  KBAApaXOB,  OHepHHBaiOIHHX  MIIO>KCCTBa  B(Nj) H  B(Nj),  Ha 
ocb  X  oyyiyT  cooTBeTCTBeHHo  xj  h  xj'  xj  h  xj,  a  Ha  ocb  Y  -  yj  h  yj,  yj  h  yj.  lananuxi  nexBipe 
TpeyroJiBHBie  ijiyHKHHH  npiiHaAneHCHOCTeii  p,(x),  p,-(y),  P/Cr),  P/(y),  KOTopBie  3a^aHBi  Ha  yHHBepcyMax 
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Xh  Y,  TpoHKaMH  3HaHeHnii  cooTBeTCTBeHHo  b  TOHKax  { xf,  Xi,  x,+},.  { Xj,  Xj,  x/},  { yf,  yh  p,+},  { yf,  yj, 
yf  }  (cm.  pucyHOK  4).  Kkayiaa  H3  3thx  (Jiviikiihh  onpejieJiaeTca  cneayiomHM  BBipajKeHiieM. 

1,  ecjiuu  =  uk 

0,  ecjiu  u  =  u  k 

0,  ecjiu  u  =  u  k 

uk 

- , ecjiuu k  <u  <uk  >. 

uk  ~uk 

4 

+ 

ui  + 

- ,ecjiuuk  <  u  <  uk 


ju{u)  = 


u 


uk  ~uk 
0,  ecjiu  x  - 
-u 


[Uk  -Uk  uk  -uk 


3/icct>  u=  x,y,  k  =  i,j.  3th  (JjyHKHHH  onpe.TCJUiioT  Mepy  6jih30Cth  Koop/u-maT  BepmuH  rpacfja  k  «nan- 
jiynimiM  Koop/innaTaM»,  KOToptiM  cooTBeTCTByeT  iiia'icniic  (JiyiiKiiHH  npHna/iJTC>KnocTH.  paBHoe  1 . 

EyneM  nonaraTt,  hto  cjiyHKUHJi  npiiHa/pioKHOCTH  Ka>iyiOH  ayrn  an  e  Afaf  hhuhachthoh  Bep- 
niHHaM  Nni  e  B(Nj)  h  NnJ  e  B(Nj) ,  onpeaenaeTca  cneayiomuM  o6pa30M: 

MA{a4ali)  =min  {Mi(xni),  jUi(ym),Mj(xnj),  /4 j{ynj )}. 


Hc'iCTKaji  rpaMMaTHKa  GF  =  {V,  AF,  PF,  SF}  nonynaeTca  H3  hctkoh  ipaMMaTHKH  G  =  {V,  A,  P, 
S}  onc/iyiomiiM  o6pa30M: 

AF  =U  A(a,). 

i 

E^HHCTBeHHblH  HaHaJIBHBIH  HeTepMHHaJIBHBIH  CHMBOJI  HeTKOH  TpaMMaTHKH  3aMeHiieTCfl  MHO)Ke- 
CTBOM  HanaJIBHblX  HeTepMHHaJIBHBIX  CHMBOJIOB 

SF=B(b0). 

Miiovkcctbo  npaBHJi  PF  iichctkoh  ipaMMaTHKH  GF  onpe/iCJUieTCfl  BBipavKeiiHCM 

Pp=  {auiNi-xtuNi+n  \k{Ni-xiiiNi+{)= /UA(a)(an)),  an  e  A(a). ,  i= 0,1,...,  m,  / <??2} . 

Hc'iCTKaa  aBTOMaTHaa  rpaMMaTHKa  GF  nopovK.iacT  iiciictkhh  jhbik  \L(Gf),Rl^Gf ( j 

L(Gf)={I  |  /  =ct [oil nil i2. .  .ciim  .  uk  kk  A ( cij,  IXj 7~}, 

RL(GF)  =  {PL(GF)(l*)/l*\  l*  =  aiOanal2"alm’ali&A(ai)’PL(GF)V*)=  _  min  )(«//)} 

a-a10>al\T">alm 

2  Ohtojiothh  cbohctb  odpa  soii 

H3BCCTHO  [6],  HTO  npaBHJia  JIK>6oH,  B  TOM  HHCJie  IICHCTKOH,  IpaMMaTHKH  Gp  JTCTKO  npC.TCTaBHTB 
npaBHJi aMH  p(GF )  a/icKBaTiioro  hchhcjichim,  b  HacraocTH,  HCHCTKoro.  IlepBOHaHajibHoe  nocTpoeHiie 
ipaMMaTHKH  HBJifleTcn  y/ioonoii  (])op\ioii  xoporno  <]) o p \i an h 3 y c mo ro  cnoco6a  (JiopMupoBaiiHH  b  He- 
HeTKOM  HCHHCJieHHH  1 1 OC JI C.TO B aTCJI B IIOCT II BI X  (T.e.  IiaOJJIO/iaCMBIX  BO  BpeMeHH  h/hJIH  npOCTpaHCTBe) 
CBOHCTB  o6pa30B.  OhTOJIOTHH  CBOHCTB  o6pa30B  COCTOHT  H3  OIlIICailHH  nOCJieaOBaTeUbHOCTHblX 
CBOHCTB  o6pa30B  p{Gp),  MTHOBCHHIjIX  CBOHCTB  <p(B(Nj)),  3a/iaBaCMBIX  Ha  Ka>K/10M  MIIO'/KCCTBC  B(Nj)  II 
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cJ)aKTHHecKHX  iiia'icnnii  imicpacMbix  napaMeTpoB  (yHHBepcyMOB  3nalicnnii)  U.  OHTOJiorna  xpaHHTca 
b  BJIYB  b  onpeaeneHHtix  (])op\iaTax  h  pacnpeaeneHa  mok/iv  areHTaMH.  KavK/ibiii  H3  areHTOB  pemaeT 
HeKOTopyio  'iac'Tiiyio  3a^any  b  cootbctctbiih  co  cboch  pontio.  BMecTe  ohh  pemaioT  o6myio  aa/iany 
OTBGTa  Ha  3anpoc.  KavK/ibiii  areHT  HMeeT  Bxo/inoii  h  Bbixo/inoii  nopTti,  6a3y  3HamiH  (oHTOJiormo)  h 
pemaTent  huh  ManniHy  BtiBo^a.  Hcpci  bxoahoh  nopT  areHT  noaynaeT  cooomeima  h  3anpocbi  ot 
/ipynix  areHTOB,  a  Taicace  iiii([)opManHio  H3  /ipynix  hctohhhkob,  He  aBJiaiomuxca  areHTaMH  b  yica3aH- 
hom  CMbicne.  Hcpci  bbixoahoii  nopT  areHT  bbi/uict  cooomeima  h  ianpocbi  /ipyniM  areHTaM,  a  Taicace 
HH(|)opMau,HK)  noJiynaTeiiaM,  He  aBjiaiomHMHGa  areHTaMH. 

B  ocHOBe,  paccMaTpHBaeMoro  b  /laimoii  CTaTBC  1 10/ixo/ia  aeaciiT  H/ica  o  pairpannHeimii  cHHTaK- 
CHHecKoro  h  ccMairni'iccKoro  ormcanna  cbohctb  o6pa30B  Ha  aibiKC  cmyapHOHHoro  MO,a,ajH>Horo 
nc'iCTKoro  HCHHCJieHiia  [5],  CiiHTaKCHHecKoe  onucaHHe  CJiyacHT  cpe/iCTBOM  o6MeHa  MOK/iy  areHTaMH 
h  npeflCTaBnaeT  OHTOJiornio  Ha  (JiopMajibHOM  aibiKC  CHTyauHoimoro  MO,a,ajH>Horo  nc'iCTKoro  hchhc- 
neHHa.  CcManTH'iccKoc  onucaHHe  Hcnojn>3yeTca  areHTaMH  ana  bbihhcjichhh  h  npencTaBJiacT  ohto- 
jiormo  Ha  aibiKC  iic'ictkhx  OTnomcimii.  Ero  movkiio  paccMaTpiiBaTb  Kaic  CBoeo6pa3Hyio  (jiopMajibnyio 
CHCTeMy  co  cbohm  ajbiKOM,  npaBHJiaMH  BbiBO/ia  h  HiiTcpnpcTanHCH.  Bbibo/i  3aKaK)'ieimii  /iciiacTca  Ha 
ccManTH'iccKOM  ypoBHe.  Cbjibb  MOK.iy  cHHTaKCHHecKHM  h  ccManTH'iccKHM  ypoBHaMH  ocymecTBJia- 
erca  nocpe/iCTBOM  ,iByx  nponc/iyp:  npone/iypw  ccMaiiTH'iccKoii  TpancJiann h,  KOTopaa  BBinoanacT 
nepcBO/i  TeKCTa,  npe/iCTaBJieimoro  Ha  cmnaKCHHecKOM  ypoBHe  Ha  a3biK  hchctkhx  othoihchiih,  to 
ecTb  Ha  ccManTH'iccKHH  ypoBciiB;  npone/iypbi  aiiHrBHCTHHecKOH  annpoKCH\iai[HH,  KOTopaa  BbinoJi- 
HaeT  ncpcBO/i  3aKJiioiiennii,  noay'icniiBix  Ha  ccMaiiTiHiccKOM  ypoBHe,  Ha  a3biK  CHiiTaKcu'iecKoro 
ypoBHa.  AreHTbi  o6MeHHBaioTca  im(])opMauHcii  Ha  ciiHTaiccHHecKOM  ypoBHe. 

3anpoc  k  E/JYB  aBJiaeTca  TeopeMOH  o  HanHHHH  y  o6pa3a  ncKOTopaix  cbohctb.  CBOHCTBa  o6pa3a 
npe.TCTaB.aacTca  npaBHJiaMH  ncHCTKoro  HCHHCJieHiia p(GF),  <p(B(Nj)),  3a/iainibiMH  Ha  yHHBepcyMax  U. 
3th  CBOHCTBa  o6pa3yioT  Teopnio  ana  ocymecTBaeHna  bbibo/i  a  (oTBeTa  Ha  3anpoc).  YcTaHOBJieHiie 
HajIHHHa  3THX  CBOHCTB  OCyinCCTBJiaCTCa  C  nOMOIUBIO  npouc.TvpBi  BBIBO.Ta  (,TOKa3aTC.B BCTBa )  B  IIC'ICT- 

kom  hchhc jieHHH .  rio/ipoono  HCHHCJieHne  h  npone/iypa  bbibo/ui  onucaHbi  b  [5].  B  npoHecce  bbibo/i  a 
areHTti,  OTBCiaioiiiHe  3a  onpoc  /laT'iiiKOB,  noMemaioT  b  E/JY B  no  Mepe  iicooxo/iiimocth  Biia'icniia 
napaMeTpoB  o6pa30B,  iicooxo/ihmbix  ana  BbiBO/ia.  B  npoupcce  bbibo/i  a  MoryT  yiacTBOBaTB  nccKOJTb- 
ko  areHTOB,  oGMeHUBaiomuxca  /ipyr  c  /ipyroM  coo6meHnaMH. 

3  npHMep 

PaccMOTpHM  npocTOH  HJiJiiocTpaTHBHbiH  npHMep.  3tot  ace  npHMep,  ho  HecKOJiBKO  b  /ipyroii  hh- 
TcpripcTaniiH  paecMaTpHBaeTC a  b  [5],  Tobchiibih  o6bckt  naxo/iHTca  b  ircicoTopoM  MecTe  Ni  .TByvicp- 
Horo  npocTpaHCTBa.  Koop/imiaTBi  o6i>eKTa  H3MeHai0Tca  b  onpe.TC.ricimbix  npe/icjiax  no  ocaM  aocuiicc 
H  Op.lHIiaT.  B  COOTBeTCTBHH  C  npC/IBI/iyiHHMH  pa3/ICJiaMH,  3TO  M05KH0  HHTepnpeTHpOBaTB  KaK  H3JIH- 
nne  e/inncTBeimoro  MHoacecTBa  B(Ni),  i  =  1,  onpe/icjiaiomero  MecTonoaoaceHHe  TO'icnioro  o6i>eKTa 
h  OTcyTCTBHe  npaBHa  p(GF),.  By/icM  xapaKTepH30BaTB  nonoaceHne  oObCKTa  no  ocaM  eooTBeTCTBeHHO 
jiHHrBHCTHnecKHMH  nepeMeHHbiMH:  <X,  9B(X),  U,  Z,  M>  n  <Y,  9B(Y),  V,  Z,  M>,  r^e:  X  h  Y  - 
jiHHrBHCTHnecKHe  nepeMeHHbie;  xapaKTepH3yiomHe  nonoaceHne  o6i.eKTa  eooTBeTCTBeHHO  no  ocaM 
aociiHce  h  op/innaT;  9B(X)=9B(Y)={CjieBa,  B  ncnTpc,  CnpaBa}  -  6a30Bbie  MHoacecTBa  jihhtbhcth- 
necKHX  Biia'icniiii;  U  =  V=  [-1,  1]  -  yHHBepcyMbi  nia'icimii  Koop.TiinaT  no  ocaM  X  h  Y;  Z  -  CHHTaK- 
CHnecKoe  npaBHao,  M  ccManTH'iccKoc  npaBHao.  Ba30Bbie  MHoacecTBa  a h n r b h c t h li c c k h x  iiia'icimii 
o6ohx  jiHHrBHCTHHecKnx  nepeMeHHbix  Bbi6paHbi  aim  y/ioocTBa  H3noaceHHa  coBna.riaioiiiHMH.  O.iHiia- 
KOBbie  pa3MepH0CTH  yHHB epcyMOB  aia'icimii  KoopamiaT  ot  - 1  30  I  no  o6eiiM  ocaM  Taicace  ,iaa  y/106- 
CTBa  H3no>KeHHa  Bbiopanbi  co b.  1  ia,Ta  10 1 1 1 11  m h .  By.TCM  nonaraTb,  hto  U=V={-1,  -0.8,  -0.6,  -0.4,  -0.2,  0, 
0.2,  0.4,  0.6,  0.8,  1}. 

CMbicJiOBbie  coaepacaHHa  jiHHrBHCTHHecKHX  iiia'icniiii  Cjieea,  IS _i\enmpe,  Cnpaea  onpcacaaioT- 
ca  ceMaHTHHecKHMH  npaBHaaMH:  M(Cjieea)=f. 4  ,  M(B_newnpe)=  pc,  M(Cnpaea)=  /Jr.  rpacjjuKH 
(JiyHKHHH  npuHa^jieacHOCTH  pL>,  pc,  pR.  npeflCTaBaeHbi  Ha  pucyHKe  5. 
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1 

0.8 
0.6 
0.4 
0.2 
0 

-1  -0.5  0  0.5  1 

PucyHOK  5  -  rpa(}>HKH  (jjymcuHH  qpqqaqjiexcqocTH. 

OHTOnoriM  <p(fi(;V,)),  i  =  1  )co/iep>KHT  cnc/iyioniHe  aKCHOMbi,  BbipaacaiomHe  CBOHGTBa  pacno- 
no>KeHiM  BepmuH  (KoopnimaT)  B(N): 

(1)  (X  ecTb  CneBa  z>  Y  ecTb  CnpaBa) 

(2)  (X  ecTt  B  uciupc  z>  Y  ecTb  Bpempe) 

(3)  (X  ecTt  CnpaBa  z>  Y  cctb  CneBa) 

(4)  (Bo3mo>kho_50  X  ecTb  Bqempe  &  Bo3mo>kho_50  X  ecTb  CnpaBa) 

TpeoycTCfl  Haimi  OTBeT  (nHiirBUCTH'iccKyio  annpoKCHMannio)  Ha  Bonpoc,  concp'/KaTemniafl 
cyTB  KOToporo  cne/iyiomafl:  «Ecnn  H3BecTHa  OHTononni  tp(B(Ni)),  noncTaBncnnaH  aKcnoMaMH  (1)- 

(4) ,  to  KaKOBa  ncHiBecTiiaH  Koop.innaTa  o6i.eKTa?».  AKcnoMa  4  onpenenacT  Koop/innaTy  oOBCKTa  no 
ocn  X.  Ilo3TOMy  ncKaTB  cnc/iycT  TOJiBKO  Koop.iHiiaTy  oOBCKTa  no  ocn  Y  .  B  ncnncneHUH  Bonpoc  3a- 
/laeTca  cnenyiomuM  BBipavKcimeM 

(5)  ( nij  Y  ecmb  Cneea  &  ( m2  Y ecmb  B_ifenmpe  &  m3  Y  ecnib  Cnpaea ))? 

B  3tom  Bi>ipa>KeHHH  na/io  onpe.ic.BHTB  iiia'icimn  Mo^antHOCTen  ml,  m2,  m3  ,  xapaKTeproyio- 
mne  pacnonTOKeHne  oOBCKTa  no  ocn  Y. 

ripoBC/iCM  cuHTaKcnnecKyio  TpaHcnanmo  OHTonornn  (l)-(4),  a  3aTeM  jiHHrBHCTHHecKyio  an- 
npoKCHMannio  BBipa>Kenii>[  (5). 

HMeeM  aBe  nHiirBucTH'iecKHe  nepeMeHHbie  X,  Y.  JIpz  jtoto  naoopa  jinHrBHCTHHecKnx  nepe- 
MeHHBix  B03M05KHBI  Tpn  ochobbi  cxeM  OTHomeHHH  {X},  {Y},  {X,  Y}.  rio/ipoono  n po HJUTIOCT p H py C M 
ceMaiiTH'iecKyio  TpaHcnanmo  nepBon  aKcnoMti  OHTonornn:  (X  ecmb  Cneea  Y  ecmb  Cnpaea).  B 
TiaHHyEo  (])op\iyny  bxohht  aTOMBi  X  ecmb  Cneea  n  Y  ecmb  Cnpaea.  Pe3yni>TaTOM  ceMaHTunecKon 
TpaHcnnnun  3thx  aTOMOB  nBJunoTCJi  ncieTKHe  OTHomemui  RL[XJ  =  <{X},  M(Cneea)>  n 
Rr[Y]  =  <{Y},  M(Cnpaea)>,  r,ne  RL  =  M(Cneea)  -  HeneTKoe  MHoncecTBo  b  ymiBepcyMe  U=  [-1,  1], 
Rr  =  M (Cnpaea)  -  iichctkoc  MHO)KecTBO  b  yiiHBepcyMC  V=  [-1,  1],  CornacHO  pncyHKy  5  Henencue 
MHo>KecTBa  Rj  n  Rr  HMeioT  (jjyHKnnH  iipnnannc/KnocTH.  npcncTaBncnni>ic  eooTBeTCTBeHHo  b  Ta6nn- 
n,ax  1  n  2. 

Ta6jinqa  1  -  cPyHKqiM  qpqqaqjieacqocTH  MqoacecTBa  RL. 


X 
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-0.8 
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0 

0 
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Ta6jinqa  2  -  <t>ymcqiM  qpqqaqneacqocTq  MHoacecTBa  Rr. 


y 

mRr  (y) 

-1 

0 

-0.8 
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-0.6 

0 

-0.4 
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-0.2 

0 

0 

0 

0.2 

0.2 

0.4 

0.4 

0.6 

0.6 

0.8 

0.8 

1 

1 

Pe3yni>TaTOM  ccManxi-i'iecKOH  TpaHCJixium  (])op\iyiibi  (X  ecnib  Cjieea  z>  Y  ecmb  Cnpaea)  hbjihcx- 
cji  HeneTKoe  oTHomeHne  Rt[X,Y]  =  C,Y;  Rl[XJ  3  CjX!  Rr[Y],  r,ne  Ri  -  HeneTKoe  mho^kgctbo  b 

g 

V=[-l,  1]  x  [-1,  1],  Jinn  BbiHucneHiM  ero  (JiynKunq  npqna/yTC/Knocxq  neooxo/qxMO  nonyHHTB  qn- 
nHHflpuqecKoe  npoaojDKeHiie  HeneTKoro  OTHomeHHJi  Rr[X]  Ha  ocHOBy  cxeMti  {Y}:  CrY}  RrfX]  h  hii- 
nHHflpuqecKoe  npoflO-roKemie  HeneTKoro  OTHomeHHJi  Rr[Y]  Ha  ocHOBy  cxeMti  {X}:  CjX:  Rr[Y] .  OyHK- 
hhh  npqna/yroKnocxH  sthx  qHJiHn/ipi-qiecKixx  npo.iOJT/KeniiH  npuBeqcnBi  b  xaGnmjax  3  h  4  cooTBeT- 
CTBeHHO.  Ohh  npcpcTaBacHBi  b  bh/ic  MaTpuq,  b  KOToptix  CTpoKH  rioMC'icnBi  ajieMeHTaMH  yHHBepcy- 
Ma  V,  a  ctoh6u,bi  -  3JicMcnxa\fH  yHHBepcyMa  U.  Ha  nepece'ieniiH  exon6qa  x  h  ctpokh  y  naxo/qixcfl 
3HaqeHHH  (JiyHKHHH  npiiHa/piemiocTH  p(x,y). 

CneayiomHH  mar  BBiHHCJieHiDi  cJjyHKqHH  ripHna/yrc/Knocxq  ncncxxoro  OTHomeHHJi  Rt[X,Y]  - 
npiiMeHeHne  oncpaqqq  cne^OBaHHii  k  nonyqeHHbiM  mxxqn/ipH'iecKHM  npoaoiDKeHHJiM.  nonymiB- 
maacji  b  HTore  c})yHKHH5i  iipiinaqacvKHOCTH  fiR^  ( X,y )  npuBe/iena  b  MaipuHHOH  (])op\ic  b  Ta6nnqe  5. 

CeMaHTHHecKyio  xpancjiaquio  ocTanBHBix  axcHOM  OHTOnorHH  Tax  n  0,1  poo  no  npoBO/qxxB  He  6y- 
,XCM.  a  npuBC/iCM  ramt  oooiqaqenqji  ccManxi-i'iccKoi'i  xpancJiHW-m  aTOMOB  (xaoiiHqa  6)  h  BBipa>Ke- 
him,  no  KOToptiM  BtiHHcnaioTca  pe3yntTHpyiomHe  HenencHe  OTHomeHHJi  (xaoiiqqa  8).  B  xaGnmjax  7 
h  8  b  neBOM  CTOn6u,e  yKaxana  (flop  Myna,  a  b  npaBOM  -  pe3ynBxax  ee  ccManxi-i'iecKOH  xpancjiann h. 


Ta6jiqqa  3  -  cPyHKqqa  npqHaqjieacHOCTH  qqjniHqpqqecKoro  npoqoJDKeHqa  CfY!RL[X]. 
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Ta6jinqa  4  -  cDymcqiM  qpqqaqjiexcqocTH  qqjiqqqpqqecKoro  qpoqoJBKeqqa  C/x)Rr[Y], 
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Ta6jiqqa  5  -  cpyqicqqfl  qpqqaqneacqocTM  OTHomeqqfl  R j[X,  Y] . 
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CeMaHTunecKyio  TpaHCJiaqHio  ocTanBHBix  aKCHOM  OHTOnornn  Tax  noqpoDno  npoBo.iHTB  He  6y- 
qeM.  a  npuBe/iCM  jihihb  oDOiqaqcniui  ccManTH'iccKoii  ipaHcnaqun  aTOMOB  (TaoiiHua  6)  h  BBipa>Ke- 
him,  no  KOToptiM  BBiHucnaioTca  peaynBTupyiomne  iichctkhc  OTHomeHiui  (TaoiiHqa  7).  B  Taoaqqax  6 
h  7  b  neBOM  CTOn6u,e  yKa3aHa  (JjopMyna,  a  b  npaBOM  -  pe3ynBTaT  ee  ccManTH'iccKoii  TpaHCJiamiH. 


Ta6jiqqa  6  -  06o3qaqeqiM  ceMaqTqqecKoq  Tpaqcjiaqqq  aTOMOB. 


OopMyna  H  jBiK'a 

HeneTKoe  oTHomeHne 

X  ecnib  Cneea 

Rl[X] = <  {X},M(  Cneea)  > 

Y  ecnib  Cnpaea 

Rr[Y] = <  {Y},M(Cnpaea)> 

X  earn  B_ifenmpe 

RC[X/ = <  {X},M(  Cneea)  > 

Y  ecnib  B_nenmpe 

RC[Y]=<{Y},M(B  ifenmpe)> 

X  ecnib  Cnpaea 

Rr[XJ = <  {X},  M(  Cnpaea )  > 

Y  ecnib  Cneea 

RJY] = <  {Y}  ,M(Cjieea)  > 
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Ta6jinqa  7  -  Bbipaacemifl  qjra  BbiHiicneHiM  qeaeTKHX  OTHomeHHH. 


OopMyna  HibiKa 

Hchctkoc  oTHomeHHe 

(X  ecnib  Cneea  id  Y  earn  Cnpaea) 

Ri[X,Y]  =  CmRL[X]  ^  C{X,Rr[Y] 
g 

Ri[X,Y]  =  CmRc[X]  3  CmRc[Y] 
g 

R3[XJ]  =  C(y)Rr[X]  3  C{x,Rl[Y] 
g 

R3[xj  =  XaoflcPQ  ^  A(2:o)Rr[Ji 7 

(X  ecnib  Bjfenmpe  id  Y  ecnib  B  ueiimpe) 

(X earn  Cnpaea  id  Y  ecnib  Cneea) 

(Bo3modkho _50  X  ecnib  B_ifenmpe  & 

Bo3modkho  50  X  ecnib  Cnpaea) 

B  Ta6n.  8  h  9  npuBe/icnbi  oKOHHaTenbHtie  pe3yni>TaTbi  ccManTHHecKoii  TpaHcnapnn  Bxopoii  h 
TpCTBCH  aKCHOMbi:  (|)yilKI[HH  npHHa^He>KHOCTH  IIC'ICTKHX  OTHomeHHH  R2[X,Y]  H  R_i[X,  Y] ,  iipc/[- 
C  i  aBJICHHblC  B  Mcli  pUHHOH  (|)OpMC. 


Ta6jiqqa  8  -cpyqKqqfl  qpqqaqjieacqocTM  OTqoqieqqa  R;[X,  Yj. 
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Ta6jiqqa  9  -  cpyqicqqfl  qpqqaqaeacqocTM  OTqqqieqqa  R}[X,  Yj. 
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Oco6o  cbie/iycT  Bbi/ieuHTb  ce\ianTHHCCKyio  TpaHcnaquio  nocac/ineq  aKCHOMbi  OHTOnorHH,  TaK 
KaK  OHa  HnmocTpupyeT  iipuMcnenHC  onepaqun  aunciinoro  npcoDpaxoBannH.  B  TaDaqqc  10  npuBe- 
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aeHBi  pe3yni>TaTi>i  ceMaHTunecKOH  TpaHcnaprai  aKCHOMti  Bo3mookho_50  X  ecnib  B  tfenmpe  &  B03- 
mo3kho _50  X  ecnib  Cnpaea. 

Ta6jinqa  10  -  Pe3yjibTaTW  ceMaHTmecKoii  TpaHCJMqiiii  aKcqoMbi  (4). 
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1) R,[X,Y], 

2)  R2[X,  Y], 

3)  R3[X,YJ, 

4)  R4[X ], 

5)  RS[XJ]  =  C{y}R4[XJ, 

6)  R6[X,  Y]  =  R,[X,  Y]  n  R2[X,  Y], 

7)  Ry[X  Y]  =  R6[X,  Y]  n  RsfX,  Y], 

8)  RS[X  Y]  =  R7[X,  Y]  n  RS[X,  Y], 

9)  Rg[Y]  =  ProjjYf  R8[X,  Y], 


TaKHM  o6pa30M,  CHHTaKCHHecKaa  TpaHCJiamia  aKCHOM  3aBepmeHa  h  mcokho  iiepexo/iHTb  k  bbi- 
BOJiy  3aKJIK)HeHIM. 

aKCHOMa, 
aKCHOMa, 
aKCHOMa, 
aKCHOMa, 

H3  4)  no  npaBHny  ooooqtcnioi, 

H3  1)  h  2)  no  npaBHny  ncpccc'icnim. 

H3  6)  h  3)  no  npaBHny  nepccc'ieqqa. 

H3  7)  n  5)  no  npaBHJiy  nepeceHeHiia, 

H3  8)  no  npaBHny  npoeKnnn. 

OnycKaa  Bee  npoMe>KyTOHHbie  BBiHHCnemia  (nx  mcdkho  nocMOTpcTh  b  [5])  nepcq/icM  k  rnaBHon 
qenn  -  BBiBO/iy  3aKJiK)HeHHa  (oTBeTy  Ha  Bonpoc)  KaK  jihh  tb  q ct ht cc koh  annpoKCHMaqnn  HeneTKoro 
OTHomemia  Rg[Y]  b  Bn^e  (JiopMynbi  (m,  Y  ecnib  Cneea  &  (m2  Y  ecnib  B_ifennipe  &  m3  Y  ecnib  Cnpa¬ 
ea)),  b  KOTopofi  HaM  npe^CTOHT  onpezienHTb  chmbojibi  Mo^anbHOCTH  m m2  n  m3.  JJpa  stoto  Heo6xo- 
£HMO  BBIHHCJIHTB  CTeneHH  COBMeCTHMOCTH  t1=CP(Rl[Y]  ,Rg[Y] ),  t2=CP(Rc[YJ  ,Rg[YJ)  H 
t3=CP(Rr[Y]  ,Rg[Y] ). 

JJpa  onpeaeneHHJi  aqaqeqqq  (jiyqKqqq  ripqqaqqc>KqocTq  CTeneHH  cobmccthmocth  mtokho  boc- 
nonb30BaTBCH  cqcqyiomcq  MCTo/niKon.  Hanpimep,  ana  Toro,  'itoobi  onpeaennTb  sqa'icquc  (JiyqKqq q 
qpiniaqqoKqocTq  CTeneHH  cobmccthmocth  t2=CP(Rc[Y] ,Rg[YJ)  npn  x=0.4,  hcooxo/thmo  bbihhc- 
jihtb,  npn  KaKHX  3HaHeffliax  apryMeHTa  pc(y)=0.4.  B  aaHHOM  cnynae  HMeeM y  e{-0 .6,  0.6}.  ,3,anee,  H3 
3HaneHHH  pR9(-0.6)=0.8  h  pR9(0.6)=0  cneayeT  BbiOpaTt  HanSonBniee,  b  jjaHHOM  cnynae  0.8.  3to  hhc- 
jio  h  OyqeT  3HaqeHHeM  jut2(0.4). 

Pe3yjiBTaTOM  jihhtbhcthhcckoh  aqqpoKcqviaqqq  qcHCTKoro  oTHomefflia  Rg[Y]  aBJiaeTca  (J)op- 
Myna  (Bo3mo3kho _50  Y  earn  Cneea  &  (Bo3mookho _50  Y  ecnib  B_nenmpe  &  Heeo3M03tcHO_95  Y 
ecnib  Cnpaea)),  KOTopyio  mtokho  HHTepnpeTnpoBaTb  KaK  "Y  -  neBee  qcqTpa". 


3aKJiioHeHHe 

Pacnpc.TcqcqqBic  occnpoBoqqbic  h  KovioqqqpoBaqqBic  ccth  HHTenneKTyajibHbix  /laT'niKOB  h 
CBjnaqqBic  c  hhmh  chctcmbi  c6opa,  o6pa6oTKH  h  qepcqaqq  qq(])op\iaqqq  CTaHOBaTca  hoboh  o6na- 
ctbk)  iiccqcqoBaqqq.  B  qpe;uiaraeMOH  CTaTi.e  oblth  paccMOTpeHbi  npqqqqqbi  npe^CTaBneHna  h  hc- 
noJiB30BaHHa  qq(])op\iaqqq  coOnpaeMoii  c  /pthukob  ana  ananma  cbohctb  o6pa30B  (oTBeTa  Ha  3a- 
npOCBI  O  CBOHCTBax).  CBOHCTBa  o6pa30B,  OqqCBIBaCMBIC  B  3TOM  HCHHCJieHHH  (OHTOHOTHa)  COCTOaT  H3 
nocneaoBaTenbHOCTHbix  (T.e.  qaoJifoqaeMBix  bo  BpeMeHH  h/hjih  npocTpaHCTBe)  cbohctb  o6pa30B, 
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mthobchhbix  cbohctb,  3apaBaeMBix  b  onpe/tcneimbix  TO'iKax  BpeMeHH  huh  npocTpaHCTBa  H  (JiaKTHHe- 
ckhx  iiia'icniiii  imrepaeMbix  napaMeTpoB  (yHHBepcyMOB  Bira'ieniiii).  OHTOnoruji  xpaiiHTca  He  ootna- 
TeJiBHO  neiiTpaanaoBano.  OHa  mtokct  dbitb  pacnpe/tcneira  no  areHTaM,  Ka>KpBiH  H3  KOTopBix  OTBCtacT 
3a  cbok)  'iacTB  aHajiH3a  cbohctb  o6pa30B.  Jinn  (])op\mpoBaniifl  nocac/tOBaTCJibnocTiibix  cbohctb 
npe/utaracTca  nopxop,  ochob3hhi>ih  Ha  cnirraKcu'iecKOM  aHajiH3e  CTpyKTypti  o6pa30B  b  n-MepHOM 
npocTpaHCTBe .  B  KauecTBe  annapaTa  onucaima  Bcex  coBOKynHtix  cbohctb  o6pa30B  HcnoJiB3yeTC5t 
nc'iCTKOc  CHTyapnoHHoe  Hcmcacime.  Bee  CBOHCTBa  npepcraBiisiOTCfl  Ha  tribute  ircucTKoro  cmyapH- 
ohhoto  HCHHCneHiM  Kax  Tcopini.  a  a  naan  3  o6pa30B  aBJiaeTca  bbibo.tom  b  stoh  Teopnn. 

HacTotimati  pa6oTa  'iacTH'ino  BbinojuiticTCst  no  TeMe  «IiHTerpHpoBaHHBiH  t ca ck o m m y  n  it  k  a  n  it  - 
ohhbih  y3ca  c6opa,  o6pa6oTKH  h  aHanH3a  TcacMCTpH'iccKoii  iiir(])op\fanH h  aim  ypaneHHoro  npeaoc- 
TaBaeHHJi  pcByabTaTOB  aHajiH3a  cayvKoavt  ropoacKoro  xo3HHCTBa»  b  paMKax  rocypa pcT b e n n o ro  koh- 
TpaKTa  Ha  BBinoaiieime  pa6oT  no  (})c,acpaaBnoii  ucjicboh  nporpaMMe  «HiiTerpanHH  irayKit  h  BBicmero 
oopaaoBaima  Pocchh  Ha  2002-2006  ropBi».  3 kc nepn m c i nan b no ii  6a30H  tiBiitnoTcti  cent  c6opa  hh- 
(]>op\ranH h  c  pacnpeacaeniiBix  qaTuriKOB.  nepepauH  cHHMaeMBix  c  hhx  /laniibix  no  mo6hjibhoh  nan 
npoBoaHOH  CBH3H  b  y3ca  occnpoBO/uioii  cbh  ji-i.  nocnc/tyiomati  nepepana,  ncnoab3ya  Hhtcphct,  pan- 
hbix  pna  aHaaH3a  cbohctb  o6pa30B  Ha  cepBep  aHaaH3a  3anpocoB.  flaa  3  kc  n  e  pit  mc  i  iTaa  b  no  ro  anpo6n- 
poBaHHa  Hcnoab3yiOTca  HecKoaBKO  HHCTpyMeHTaaBHBix  naKeTOB:  Visual  Prolog,  AgentBuilder  h  pap 
ppyrnx. 
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Abstract 

This  paper  concerns  the  possibility  of  acknowledging  the  legal  personality  by  the  software 
intelligent  agents.  As  mediators  and  as  initiators  of  electronic  transactions,  intelligent  agents  may 
truly  facilitate  electronic  commerce  by  fostering  a  global  and  digital  economy.  As  mentioned 
below,  there  are  a  number  of  ways  in  which  a  confidence  boost  may  be  provided  such  as  by 
developing  a  certification  system  for  agents,  or  by  establishing  a  labeling  system  for  them.  This  is 
likely  to  be  the  main  issue  on  which  the  extent  of  use  of  intelligent  agent  systems  in  the  future 
will  depend. 

BBe/jeHHe 

HaBepHoe,  opciib  Tpy/ino  paace  npcpcTaBUTb  b  cbogm  BooGpaaceHini  cypcoiiBiii  npouccc,  iict- 
poM  huh  otbct'ihkom  no  KOTopoMy  oypcT  npoxo.THTB  KovinbioTcpnan  nporpaMMa.  Ha  B3rnap  Heno- 
CBtimcimoro,  TaKoe  bbitjui/iiit  hgbo3mo>khbim,  Taicace  KaK  hgbo3mo>kho,  k  npHMepy,  cypHTbca  c  mhk- 
cepoM,  KotJieMoiiKOH  huh  Boo6me  c  jho6oh  ppyroii  bcihbio.  y  Benin  He  mo>kct  obitb  npaB,  ootnaimo- 
CTeii,  noaTOMy  y  Hen  He  mo>kct  obitb  HMyipecTBa  Ha  npaBe  co6cTBeHHocTH,  Ha  Korapoe  mo>kct  obitb 
o6pameHO  B3BicKaiiite;  HaKOHeu,,  3to  npocTO  KaaceTca  jinmeHHBiM  BcaKoro  CMbicJia,  npH3HaTB  bciiib 
eyOBCKTOM  npaBa,  nocKontKy  sto  paBiioci-UTBiio  yTBepvKpeimio  3a  bcihbio  choco6hocth  apcKBaTiio 
BOCnpiIHHMaTB  pCa.TBIIOCTB,  pa3yMHO  MBICJIHTB  II  pCHCTBOBaTB  -  HTO  BOCnpilIlIIMaCTCtl  KaK  He  COBCeM 
ypanHaa  niyTKa. 

TeM  He  MeHee,  Bonpoc  npaBocnoco6HocTH  KoviriBioTcpa  He  o6xophtch  ctopohoh  b  3apy6eacHbix 
HccnepoBaHiiax  no  lopiicripypeiinim  [1-5],  nero  iicpbih  CKa3aTB  o  npaBOBOH  HayKe  Haniero  otchcct- 
Ba.  C OBpeMeHHBiH  >kc  ypoBeHB  h  CKopocTt  patBiiTiist  iiiK[)opManitoiiiiBix  TexHOJiornH  penaeT  3Ty 
npo6neMy  Bee  6onee  aKTyajibHOH,  a  3KCKype  b  o6nacTb  HCTopnn  h  Teopim  rocypapcTBa  h  npaBa  bbi- 
CBemiBaeT  pobopbho  HHTepecHbie  ee  oco6eHHocTH. 

1  HHTejiJieKTyajibHbie  areHTbi  h  3aKJiioHeHHe  poroBopa 

KaK  mirnyT  T.  AmieH  h  P.  Yiipphcoh,  “hohbphioihhcch  b  iiacTotimcc  Bpevni  komiibiotcpiibic 
CHCTeMBi  MoryT  pc ii CTBOBaTB  He  npocTO  a b to m ant n e c k it ,  ho  aBTOHOMHO.  Abtoiiomiibic  MamiiHbi  cno- 
cooiibi  ooyuaTBca  Ha  co6cTBeHHOM  ontiTe,  himciihji  iiHCTpyKHUH  b  hx  co6cTBeHHbix  nporpaMMax  n 
paace  co3paBaa  pna  ce6a  HOBbie  HHCTpyKHHH.  Ohh  MoryT  npiiHHMaTb  pcmeimti,  ocHOBaHHbie  Ha  sthx 
HMII  >Ke  H3MeHeHHbIX  HJIH  HMH  >Ke  C03,TailIIBIX  HHCTpyKHHUX . . .  3tII  npOU,eCCbI  BKJHOHaiOT  OCymeCTB- 
jieHiie  Bbi6opa,  (])op\mpoBainie  HaMepeHini,  ripnim  hc  pemeHini  h  npcpocTaBPCiinc  ph6o  iienpepoc- 
TaBJieHne  corjiacua”  [1], 

Taxoro  popa  KOMnbioTepHbie  nporpaMMbi  nonynHPH  b  tcxiihpcckoh  JiiiTcpaTypc  Ha3BaHne  uh- 
mejuieKmyajibHbix  azeumoe.  B  mnpoKOM  cMbicite  noHUTiie  HHTepneKTyapbHbix  areHTOB  BKPtouaeT  b 
ccoh  cpepytomne  cBOHCTBa: 
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•  “aBTOHOMHocTB  -  areHTBi  /ichctb\tot  6e3  npaMoro  BMemaTenBCTBa  moAen  huh  /ipynix  areHTOB 
h  cnoco6HBi  b  onpcncjieiinoH  cTeneHH  KOHTponupoBaTB  cboh  ^chctbhji  h  cBoe  BHyipeHHee  co- 
ctojiiihc; 

•  KOMMyHHKaTHBHOCTB  -  areHTBI  B 3 a H M 0,1  C  H  C  T  B V I  OT  C  ,ip\THMH  areHTaMH  (h,  B03M0DKH0,  TaK>Ke  c 
jiioabmh)  nocpeacTBOM  HeKOToporo  poAa  mum  dm  KOMMymiKaifuu  azewnoe ; 

•  pearnpoBaHHe  -  areHTBi  roynaiOT  oicpyacaioiiiyK)  hx  cpcpy  (sto  MoaceT  6bitb  ([h-ibh'icckhh  Mnp, 
nonB30BaTenB  -  'icpca  rpa(])H'iccKHH  nonB30BaTenBCKHH  HiiTepificiic,  npyrne  areHTBi,  HHTepHeT, 
HUH,  B03M05KH0,  BCe  COHCTailHa  nCpCHHCJICIIIlOro)  II  CBOeBpeMeHHO  OTBC'iaiOT  Ha  H3MeHeHHM,  KO- 
TopBie  b  Hen  npoi-icxo/iflj; 

•  1 1  p  o  (|)  e  c  c  h  o  1 1  an  b  1 1  a  a  aKTHBHOCTB  -  areHTBi  He  npocTO  achctbyiot  npn  H3MeHeHiin  hx  oicpyacaio- 
IIICH  epepBI,  OHH  en0C06HBI  ,TCMOI I CTpiipOBaTB  UCJICIianpaBJICIlIIOC  riOBCPCHHC  llOCpepCTBOM 
e'mmufi  uHuifuamuebi ”  [2], 

B  y3K0M  CMBiene  noMHMO  ncpcHHCJicmiBix  xapaKTepucTHK  iioiihthc  ‘HHTenneKTyajiBHBiH  areHT’ 
BKJiioHaeT  b  ce6a  opny  huh  HecKOJiBKo  H3  cJicpyioiiiHx  oco6eHocTeii: 

•  “mo6hhbhoctb  -  choco6hoctb  areHTa  nepcMcinaTBca  b  sneiapoHHOM  ceTeBOM  OKpyvKciiini; 

•  ^OCTOBepHOCTB  II  TOHHOCTB  -  npCAnOJIOaCCIlHC,  HTO  areHT  He  Dy.TCT  HCn0JIB30BaTB  II 1 1  (])0p  Via  UH 10 , 
earn  oypcT  3HaTB,  hto  OHa  aBJiaeTca  jitokhoh; 

•  6naro5KenaTenBHOCTB  -  ripc.inono>Kciinc,  hto  areHTBi  He  oy/iyT  hmctb  npoTHBopeHHBBix  penen; 

•  papnoHanBHOCTB  -  npeAnonoacefflie,  hto  areHT  6y/iCT  ,TciicTB0BaTB  Tax,  hto6bi  aocthhb  cbohx 
UCJICH  II  He  6y/ICT  ACiiCTBOBHTB  TaK,  HT06BI  npCAOTBpaTHTB  HX  .TOCTHVKCIIIIC,  XOTfl  6bI  B  TOH  CTe¬ 
neHH,  b  KOTopoii  no3BonaioT  ero  npeACTaBJieHiia  06  stom”  [2], 

rioflBJTCIlHC  KOMnBIOTepHBIX  npOipaMM  C  II0A06llBIMH  CBOHCTBaMH  BBI30BCT  OnpCACJICIlIlBIC 
npo6neMBi  b  odnacTH  npaBa  -  b  'iacTiiocTii.  b  aficpe  BoiMcincmia  ymep6a  h  b  poroBopoiiovi  npaBe. 
Kax  oTMCHacT  K.  KapHoy  “pe3ynBTaT0M  iicKOToprix  pemeHiiii  [HHTenneKTyajiBHBix  areHTOB]  oypcT 
“naTonorna”;  to  ecTB  pemeHiie  oypCT  He  tojibko  i  i  c  n  pc  ac  icasy  c m bi m  hjih  y a  h  b  ht  e  a  b  h  bi  m  ,  hto  moacct 
6bitb  BnonHe  aceJiaTeJiBHBiM,  ho  TaKAce  moacct  hmctb  i  icnpcAycMOTpei  ii  i bic  h  pa3pyiHHTenBHBie  no- 
CJieACTBiia  Kax  jijisl  ceTeBoro  npocTpaHCTBa,  Tax  n  ana  3HaHHTeJiBH0H  nacra  Been  iiamcii  HiKfipa- 
CTpyRTypBi,  rio/icoe/ii'iiiciiiioii  k  TaKOMy  ceTeBOMy  npocTpaHCTBy”[3].  Hojiaccii  hh  nenoBeK  Hecra 
OTBeTCTBeHHOCTB  3a  /ICHCTBHH.  aBTOHOMHOTO  KOMnBIOTepa,  KOTOpBIH  Cn0C06eH  Ha  npiIHaTIie  eaMO- 
CToaTeaBHBix  pemeHHH?  Pa.i  Hccne^oBaTeneH  nonaraeT,  hto  HeT.  JI.  Ysiih,  HanpiiMep,  nurneT:  “oc- 
TaBJieHHBie  6e3  KOHTpOJIA  HHTeJIJieKTyailBHBie  apTCljiaKTBI  AOAACHBI  IICCTH  OTBeTCTBeHHOCTB  He3aBH- 
CHMO  OT  JI  POACH  HMH  BHa,r[CIOIIIHX.  C  n03HHHH  yHHBepCajIBHOH  KOIIIICIIHHH  OTBeTCTBeHHOCTH  OCHOB- 
HBIX  npaBOBBIX  CHCTeM  B  TCHCIIHC  HCT0pHH”[4]. 

KpoMe  Toro,  BiicApeime  HHTenneKTyajiBHBix  KOMnBioTepHBix  areHTOB  b  3JicKTpoimyio  KOMMep- 
pino  npiiBOHUT  k  noaBJieHHio  Taxoro  Tuna  AoroBopoB,  3aKJH0HeHHe  kotopbix  c  o/uioii  huh  c  o6enx 
CTopoH  riponcxo,TiiT  6e3  1 1 e n ocpc,icT b e 1 1 1 io ro  yiacTiia  HCJioBeica,  n  Aaace  donee  Toro,  nenoBeK,  b  hh- 
Tepecax  KOToporo  KOMnBioTepHaa  nporpaMMa  3aKJii0HaeT  /icroBop,  He  3HaeT  o  ero  cymecTBOBaHHii 
BnaoTB  ao  CTa.Tini  ero  HcnoJiHemia  [1,  5],  C  ii03nnnn  Tpa.THiinoiiiioii  AoroBopnoii  /lOKTp hiibi  -  Kax  b 
cucTeMe  o6mero  npaBe,  Tax  n  KOHTHHeHTajiBHoro  -  b  ac  hot  b htch  b i  i oct h  TaKiix  AoroBopoB  bo3hii- 
KaioT  ohciib  6onBHine  coMHemia  BBuny  oTcyTCTBiia  KpiiTepua  “coBnaAcinia  bojib”,  iieooxoAiiMoro 
AJia  B03HHKH0BeHiia  nio6oro  cornanieHiia. 

2  Boctok  h  iiiiia.i 

B  HeKOTopoH  CTeneHH  mo>kct  6bitb  cnpaBcnnHBO  yTBcpncnciinc,  hto  aHanor  IlHTepHeTa  -  «no- 
KajiBHBie,  TeppHTopnajiBHBie  h  rno6anBHBie  ceTH»  noaBiinca  b  CCCP  paHBiue,  hcm  b  CIIIA  [10].  TeM 
He  MeHee,  cymecTBOBaHne  b  CCCP  nnaHOBoii  skohomhkh  He  nyniuiiM  o6pa30M  noBnuano  Ha  noTpe- 
OHTCHBCKHii  pBIHOK  -  HOpMOH  6bIH  AClflHIIHT  TOBapOB  H  DOJI  Bill  HC  O'ICpCAH. 

B  CIIIA  ace  bo  BpeMa  xohoahoh  bohhbi  npoiiBCTana  pBiHOHHaa  3Koiio\iiiKa,  OoaBiuoe  pa3BHTiie 
noJiyHHJin  Tax  Ha3BiBaeMBie  yAaaeHHBie  huh  ,THCTaiiunoiiiiBie  KOHTpaKTBi  (distant  contracts)  -  Tene- 
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Mara3HH  huh  CHCTeMa  paccbiJioK  TOBapimix  KaTaaoroB  (cobgtckhm  aHanoroM  6buia  cucTeMa  nocbm- 
Topra)  h  KOHTpaKTti,  3a kjt ioh ac \f bi c  nyTeM  noKynKH  TOBapa  y  aBTOMaTa.  B  CCCP  aBTOMaTHHecKiie 
noKynKH  He  6bijih  chjibho  pa3BHTbi  -  ircKHfO'icime  cocTaBJiajiH  jihhib  aBTOMaTBi  c  ra3HpoB3HHOH  bo- 
,30 ii.  TbOP'ICCTBO  lOpHCTOB  JIHHIB  OTpaXCaeT  COCTOSHIHC  3K0H0MHKH  Toro  huh  HHoro  rocy,iapcTBa. 
noaTOMy  Bampinaa  lopHcripyncnnua  3HaeT  HeMano  pa6oT,  nocBameniiBiM  jaKamHcnmo  aiiCTanmion- 
hbix  huh  aBTOMaTHHecKHX  KOHTpaKTOB,  a  coBCTCKasi  h  poccHHCKaa  npaBOBaa  nayKa  sthx  BonpocoB 
e^Ba  KacaJiacB. 

riepexo,!  P®  Ha  pBino'inyio  skohomhkv  b  90-x  ro^ax  npuBen  k  B03HHKHOBeHHio  TaKOH  CHTya- 
hhh,  hto  Kynaa-nponanca  nyTeM  3iiCTaiiimoiiiiBix  (Mara3HH  Ha  pi-iBanc,  HHTepHeT-Mara3HH)  KOHTpaK- 
tob  CTana  pajBHBaTBCJi.  Bee  SonBmee  hhcjio  6H3Hec-npoueccoB,  xoTa  h  \1c33cnno  (npc.inoHTcnnc 
noxa  hto  OTpacTCJi  (JiaKcaM,  a  He  BacKTpoimoii  noHTe)  a b to m a  t  h  3  h  p  y  1  o  tc  a ,  nenoBeK  nenerapyeT  cboh 
Tpy,i  KOMnBioTepHOMy  po6oTy.  B  tom  HHCJie  (jjaicmHecKH  KOMnBioTepHOH  nporpaMMe  nepenaioTca 
nOJIHOMOHIia  no  3aKJIK)HeHHI0,  H3MeHeHHK)  H  paCTOpVKCIlHIO  ,TOrOBOpa  C  nOTpCOHTCaCM  HUH  KOMMep- 
caHTOM.  IlosTOMy  npno6peTaeT  oco6yio  aioyajiBHOCTB  Bonpoc  o  tom,  He  Jiynine  jih  b  HHTepecax 
ypoocTBa  npH/iaTB  TaKOH  nporpaMMe-po6oTy  CTaTye  cy6BeKTa  npaBa,  hto6bi  ocbooohhtb  icaoBCKa 
ot  pncKa  HecTH  oTBeTCTBeHHocTB  3a  ohih6kh  huh  HeTOHHocTH,  KOTopBie  3onycKacT  po6oT  npn  pa6o- 
Te  C  KOHTpaKTaMH. 

3  IIpaBOcnocoSHOCTb  h  neecnocofiHOCTb.  HcTopniecKim  3KCKypc 

IlpaBocnocoGHocTB  ecTB  choco6hoctb  cy6beKTa  hmctb  npaBa  h  ooaiannocTH.  Ilo  coBpeMeHHo- 
My  npaBoco3HaHHio  Ka>K,TBiH  HeJiOBeK  npaBocnoco6eH  npevK.ie  Bcero  noTOMy,  hto  oh  hcjtobck,  He 
cocTaBHSi iot  HCKJiioHeHHe  ,ia>K'c  MajioJieTHHe  ,tcth  h  yMajinnieHHBie  JiHiia.  XoTa  sth  nupa  (])aKTHHCCKH 
JIHHieHBI  B03M0>KH0CTH  HpOJIBHJITB  lOpH.THHCCKH  npH3HaBaeMyiO  B0JH0,  TeM  He  MeHee  OHH  CHHTaiOTCfl 
CnOCOOHBIMH  O 6a 333TB  lOpH.THHCCKH  OOCCnC'ICimOH  ClJiepOH  BJiaCTH.  IlpaBO  npH3HaT  3a  HHMH  cno- 
C06HOCTB  BBipa6aTBIBaTB  BOHIO;  OHO  CHHTaCT  HX  TOUBKO  BpeMeHHO  JIHinenilBIMH  3T0H  en0C06H0CTH, 
npennoaaraa,  hto  ,aa>KC  HeH3JieHHM0  6onBHBie  MoryT  BBiipopoBCTB  [6].  IloKa  sth  mma  He  HMeiOT 
pa3yMH0H  BOJIH,  npaBO  BOCnOaiiaCT  3T0T  IIC30CTaT0K  npn  nOMOIHH  HHCTHTyTa  3aK0HHBIX  npCHCTaBH- 
Tenen. 

K.) p H 3 H lI CC K H C  OTHOHieHHJI  B03HHKai0T  TJiaBHBIM  o6pa30M  nyTeM  3CHCTBHH  3 HU,  yHacTByiomHX 
B  rpa>K3aHCK0M  o6opOTe.  /]CHCTBHC  B  lOpH.THHCCKOM  CMBIC3C  eCTB  BHeiHHee  npOSIB3CIIHC  aKTa  B03H. 
Ho  C  K>pH3HHeCK0H  TOHKH  3p6HH3,  JTHIHB  TOT,  KTO  MOIKeT  npHHHMaTB  pCHICHIlH.  BIBCHIHBaa  MOTHBBI  H 
npiiHHMaa  bo  BHHMaHne  BHeniHne  nocae3CTBHa  .tchctbhh.  riosToviy  ,tcth  h  3yineBHo6oJibHbie  31031-1 
He  MoryT  deucmeoeamb  b  ropimiiHecKOM  cMBicne  cnoBa.  3a  nmiaMH,  KOTopBie  Mozym  neiicTBOBaTb, 
npaBO  npn3HaeT  choco6hoctb  BBi3BiBaTB  nyTeM  cbohx  3Chctbhh  H3BecTHBie  ropimiiHecKHe  II0C3C3CT- 
Biia.  3Ta  enoeo6HOCTB  naiBiBacTca  3cecnoco6nocTBio.  B  pa6oTe  [6]  .TCcenocoonocTB  no3pa33eaaeT- 
Ca  Ha  en0C06H0CTB  K  COBepmeHHK)  3C3HKT0B  (npaBOHapynieHHH)  -  BMeHaeMOCTb  HJTH  3C3HKT0Cn0- 
C06HOCTB  -  H  en0C06H0CTB  K  COBepmeHHK)  lOpH.THHCCKHX  C3C30K. 

HcTopua  npaBa  3HaeT  HeMano  npHMepoB,  Kor.ua  npaBoey6beKTHOCTBK)  mmcaanncB  3aace  He- 
03ymcB3cimBic  npc3MCTBi  h,  Hao6opoT,  KoiTia  310311  He  paccMaTpuBaimcB  b  KanecTBe  cy6beKT0B 
npaBa,  a  OTcyTCTBne  y  hhx  persona,  ncooxo.iHMoro  33a  ynacraa  b  rpa>K3ancK0M  o6opoTe,  npupaB- 
HHBano  hx  k  HeonymeBJieHHbiM  BemaM  huh  >khbothbim. 

Tax,  fl,5K.  LI.  r psii  numeT,  hto  xpaMBi  b  ;Hpcbiicm  PuMe  h  33311113  ncpKBH  b  Cpe.iniic  BCKa  nonb- 
30BajincB  0T,3C3biiBiM  KopnopaTHBHBiM  6biTHeM  b  KanecTBe  cy6beKT0B  npaBa.  r pan  TaK>Ke  3a\tciiacT: 
“Hco3yniCB3cimBie  Benin  paccMaTpuBaimcb  KaK  HOCHTenn  3aK0HHbix  oGaiaimocTCH,  -  a  co6npaac a 
300aBHTB.  b  nepBo6biTHbie  BpeMeHa,  ho,  KaK  mbi  vbh.thm,  iiomrnie  sto  ynopHO  coxpaHanocb  33>kc  b 
Hamn  ami.  Ecjih  saccB  HMenacb  (]ihkiih3.  oHa  He  3aKJiK)Hajiacb  b  tom,  hto6bi  npunucaTb  Benin  11c- 
TiiHHyio  Bomo  nenoBeKa,  ho  b  npc.inoHovKcnim.  hto  Bemb  HMeeT  cboh  co6cTBeHHbiH  yM.  MHe  k3>kct- 
ca,  03II3K0.  HTO  HaCTO  He  6bIJI0  HHK3K0H  C03HaTeHbH0H  (J)HKHHH,  HO  6bIJia  HeKaa  0npC3C3Cim0  He 
oco3HaHHaa  Bepa  b  to,  hto  Bemb  3Chctbhtc3I3io  003a3acT  yMOM  h  Bonen”  [12]. 
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TeM  He  MeHee,  KaK  OTMenaeT  JI.  Yshh,  c  HCTopmecKOH  tohkh  3peHHa,  “H3ompeHHaa  KOHCTpyK- 
u,h^  Benin  KaK  nojiHOMOHHoro  npe^CTaBHTena  nenoBeKa  yxo^HT  cbohmh  kophamh  He  b  OTHOuieHHa 
Meamy  jhoubmh  h  Heo^ymeBJieHHbiMH  o6i>eKTaMH,  ho  b  oTHomeHHfl  Me^c^y  o,zihhmh  jho^bmh  h  ,zipy- 
thmh”  [4]-  a  HMGHHO,  KaK  3TO  HI!  napanOKCajIBHO,  B  HHCTHTyT  pa6cTBa'. 

Pa6  b  /ipeBircM  Phmc  naxonuncn  BHe  nomiTHHecKoro  o6mecTBa  h  He  ABJumcJi  cy6i.eKTOM  hh  ins 
civile,  hh  ins  gentium;no  piiMCKOMy  npaBy,  KaK  h  b  npynix  aimiHiibix  npaBOBBix  CHCTeMax,  oh  chh- 
Tajicji  bciiibio  (res)  [7],  roBopjnmiM  opyniiCM  (instramentum  vocatio)  [8].  B  KOHTeKCTe  namcii  TeMa- 
thkh  cymnocTB  HHCTHTyTa  pa6cTBa  3aKJiK)Hajiaci>  He  toubko  b  tom,  hto  npaBO  noJiara.no  nenoBeKa 
Bemtio,  ho  eme  h  b  tom,  hto  3Ta  bcihb  nocTeneHHO  CTana  nonycKaTbca  k  ynacTHio  b  rpaacnaHCKOM 
o6opoTe,  ocTaBaacb  npn  stom  “b  maiax”  npaBa  BemBio  Ha  npoTHVKcniie  o'iciib  nonroBoro  BpcMcnir. 
ripaBOBOl'i  HHCTpyMeHTapHH,  IipilMCIlHCMblH  RJIfl  3TOrO  ppCBIICpUMCKHMH  lOpHCTaMH,  6 BLB  BCCBVfa 
opiiTHHaneH : 

IlepBOHaHanbHO  yiacTiie  pa6a  b  kommcp'icckom  o6opoTe  iion'iimnnocb  npiiHunny,  hto  3aKJiio- 
neHHbie  hm  c/iciiKH  MoryT  TonbKO  ynyHHiaTB  noJioJKemie  ero  rocnoniina,  ho  He  yxynmaTb.  H.E.  Ho- 
bhhkhh  KOMMeHTiipyeT  3to  TaK:  “PaiyMccTCH,  TaKoe  npiiMHTHBHoe  nocTpoeHiie  -  no  c^enKaM  pa6a 
npaBa  iipiioopcTaioTcnn  rocnonmiOM,  a  oomainiocTii  noKaTbcn  Ha  pa6a  (c  KOToporo  BBimy  ero  He- 
n p a b o c noc  o6hocth  nonyHHTB  6bijio  iieni/w)  -  He  Morao  coxpainiTbcn  c  pa3BHTiieM  ToproBini  h 
c  ycno>KHeHHeM  xo-PiiicTBeimoii  >kh3hh.  >Kcnaioimix  BCTynaTB  b  cnenKii  c  pa6aMH  npn  nonHOH  6e3- 
OTBeTCTBeHHOCTH  no  3thm  cncnKaM  caMoro  paooBnancnbua  iiamnocB  6bi  HeMHoro.  IlpaBHJiBHO 
noiiHTBiii  HHTepec  paooBnancnbua  TpeGoBan,  hto6bi  TpeTBH  nnna,  c  kotopbimh  b  cry  nan  b  ncnoBbic 
OTHonieHiui  pa6,  Mornii  paccHHTBiBaTB  Ha  bo3mo>khoctb  ocyinecTBneime  cbohx  npaB  no  cneJiKaM 
c  pa6aMH”. 

B  HHTepecax  paooBnancnbua  npoiicxonnno  nocTeneHHoe  npH3HaHne  jihhhocth  pa6a  [8].  Ha 
3toh  noHBe  cno/Kiincn  HHCTHTyT  neKyjiUH.  TepMHHOM  «ncKynnii»  Ha3BiBajiocB  HMymecTBO,  Bbincnnc- 
Moe  H3  o6mero  HMymecTBa  paooBnancnbua  b  ynpaBneHHe  pa6a.  nocKOJiBKy  ynpannuTb  HMymecTBOM 
HeB03M0>KH0  6e3  coBcpniciinn  pa3JiHHHBix  cnenOK,  to  He  iipnniaBan  pa6a  npaBocnoco6HBiM  nnnoxi, 
TipeBHiie  puMJiaHe  npn  iiiann,  onnaKo,  lopimimccKyio  cnny  3a  coBepmaeMBiMH  hm  cncnKaxiii. 

JJancc,  coBpeMeHHoe  aiirniiiicKoc  npaBO  b  onpcncneiinoii  CTeneHii  pacnpocTpaimcT  npaBocy6B- 
eKTHocTB  Ha  Kopa6nH  c  ncnbio  ooccnc'iciinn  HHTepecoB  KpcmiTopoB.  3to  noinonncT  lamiTepeco- 
BaHHBiM  nn navi  Bbi/iBuraTb  HCKOBBie  TpcooBamin  ncnocpencTBCimo  npoTHB  cy,nia,  . . .  yKa3aB  ero  b 
KanecTBe  OTBeTHHKa.  KaK  otmchbiot  T.  Anncn  h  P.  YiinnHcon,  b  naimoM  cnynae  iiancnciinc  Kopa6- 
ncii  HeKoii  paiiioBiiniiocTbio  npaBocy6i.eKTHocTH  npcncTannacT  co6oh  nocTiivKcniie  onpcncncimo 
3HaHHM0H  ,inn  npaBa  penn  ynooiibivi  h  OTHOCHTeJiBHO  iicnoponiM  cnoco6oM  [1]. 

4  Jlapo  h  nepcoHajibHOCTb.  lOpHunnecKoe  imio 

ConpcMCiman  rp a»cn a 1 1 c ko - n p a b o b a n  HayKa  BocnpuHHMaeT  mo6oro  nociiTcnn  npaB  h  ooinaii- 
iiocTcii  co  3HaHHTenBH0H  noncii  aocTpaKmni.  oopaman  BHHMaHne  numb  Ha  BHeuiHiix  comiajiBHo- 
3HaHHMBix  ero  ocoociiiioctux.  linen  a6cTpaKTHoro  cyGbeKTa  npaBOOTHOineHUJi  nonynnna  cootbctct- 
Byiomee  Bonnomeiine  b  iioiim  nn  junta :  nannicR'iiii  TepMHH  persona  (mi no)  iiepBonaHanbiio  03Hanaji 
hh  hto  HHoe  KaK  meampcuibHyw  MacKy.  C  no3HiiHH  npaBa  Bee  Jiuifa  -  sto  Bcero  jihhib  mucku  c  HeKo- 
TopBiM  Ha6opoM  npaB  h  ooniaimocTcii  b  3aBHCHM0CTH  ot  CTeneHii  yiacTiin  b  rpavKyiaiicKOM  o6opoTe. 

HeraTHBHBiM  3 ([)([) cktom  TaKoro  riono>Kciiiin  ncn  nrinncTcn  cymecTBOBaHiie  TeHeBoii  skohomhkh 
c  TaK  Ha3BiBaeMBiMH  (]) up \i a m ii -on 1 1 on n e b k a m ii ,  cymecTByiomHMH  toubko  iioMinianbiio,  c  cniincT- 
BeHHoii  ncn b io  yxona  ot  i ianorooono>Kci i nn  CTonimix  3a  hhmh  peajibmix  cvdbcktob. 


1  Eme  b  1950  rony  H.  Yiraep  mican:  "aBTOMaranecKiie  MCxaiiHiMhi.  hto  6bi  mbi  hii  nyMami  no  iiouony  Tex  HyBCTB,  KOTopbie 
ohh  ncnBiTBiBaioT  mm  He  HcnBiTBiBaioT,  an joiFOTCsi  tohhbim  oKOHOMHHecKHM  oKBHBajieHTOM  pa6cKoro  Tpyna”-  N.  Wiener,  The 
Human  Use  Of  Human  Beings,  p.  189  (1950),  uht.  no  [4], 

~  Pa6bi  CTajin  HoiiycKarbcn  no  yHacraa  b  rpajKnancKOM  npopecce  Jinnib  nocjie  cooriicicrnyTomero  pecKpimTa  HMnepaTopa 
lOcTimnaHa  (VI  B.  H.3.)  —  CM.  [7] 
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II03HTHBHBIM  ace  cacacTBHCM  nepcoHaabHoii  a6cTpaxu,HH  HBjiflCTCfl  to,  hto  «no,i  noHimie  cy6b- 
eKTOB  npaBa  . . .  no;ixoaaT,  KpoMe  oT^entHtix  aio/ien,  eipe  Te  coifiiajibHbie  opzanu3Mbi  xoTopbie  Tax- 
ace  npecaeayioT  uenoeeuecKue  utimepecu  h  hmciot  oco6yio  opranniaunio,  no3Bonaiomyio  hm  Btipa- 
6oTaTi>  caMOCToaTentHyio  bohio,  OTanHiiyio  ot  bohh  OTneabHbix  conaeHOB,  Bxo.Tamux  b  cocTaB  sthx 
copHajibHbix  opraHH3MOB,  h  cToamyio  na,i  Boneii  sthx  nocaenHHx»  [6],  3th  xoaaexTHBHbie  cybbex- 
tbi  nonyHHJiH  b  coBpeMeHHOH  Teopnii  npaBa  Ha3BaHne  topuduuecKux  muf. 

Ctopohhhkh  npn3HaHH5i  npaBocnoco6HOCTH  KoviriBioTcpa  b  xanecTBe  HCTopiiHeexon  aHaaornii 
II p HBO/lflT  B  npHMep  HMOHHO  XOHCTpyXU,HK>  lOpH.lHHCCKOrO  HUpa  -  KOTOpOe  ,30-3 TOC  BpCMH  CHIiTaaOCb 
(a  b  aHTJio-aMepuKaHCKOM  npaBe  CHHTaeTca  ,io  chx  nop  -  cm.  [9])  HcxyccTBeHHOH  xoiiCTpyxHHCH 
(Teopnn  ([ihxhhh).  PoAOHanaabHiixoM  stoto  iio,ixo,ia  npiiHUTO  ciHTaTB  puMcxoro  nany  Mimoxcm  hh 
IV.  B  1245  r.  Ha  Bonpoc  o  bo3mo>khocth  OTnyneHUii  xopnopapiiH  ot  pepxBH  oh  3aaBHa,  hto  xopno- 
pauiia  He  HMeeT  ayum,  a  cymecTByeT  numb  b  BOobpaaceHHH  aKueft,  oy/iym  persona  ficta  hjih  corpus 
misticum,  T.e.  (])hkthbiibim.  He  cymccTByioiunM  b  peaabHocTH  nimoM  [13]. 

TaKHM  o6pa30M,  npn  penieHHH  Bonpoca  o  npaBoeybbexTHOCTH  KOMnbioTepa  movkiio  He  npiimi- 
MaTb  bo  b n h m a n h m  TaKHe  c])aKTopBi,  xax  HanHHHe  huh  OTcyTCTBHe  y  KOMnbioTepa  BiiyTpciiiieii  bohh, 
caMoco3HaHH3  h  apyrux  no.TOOiiBix  Ka'iecTB,  xoth  HexoTopbie  HCC-BC-TOBaT can  3Ty  npobneMy  3aTpa- 
THBaioT,  BBi.TBuraa  rnnoTe3y  o  cymecTBOBaHHii  HeKoero  MopaabHoro  npaBa  ana  iipmiiaiiiui  aioboro 
cybbexTa  npaBa  co  CTopoHbi  npaBOBOH  cncTeMBi  [15]. 

Teopna  copnajibHOH  peaubHOCTH  yTBepacuaeT,  hto  xoaaexTHBHbie  rpynnbi  MoryT  paiBUBaTBca  b 
o6mecTBeHHOM  opraHH3Me  c  pa3aHHHoii  counajibHOH  Boneil.  IlpaBOBaa  cncTeMa  npocTO  pacno3HaeT 
copHajibHbiH  (JjaKT  hx  He3aBHCHMoro  cymecTBOBaHHH,  iia.TCJiaa  hx  npaBoeybbexTHOCTbio.  Kax  3aMe- 
thji  Te6Hep:  «...  xax  npaBiiao,  CTaao  npoBOBoii  noaiiTiixoii  iia.TeaaTB  npaBocy6bexTHOCTbio  comi- 
anbiiBie  cncTeMBi,  xoTopbie  y>xe  obaanaan  counaabHOH  cnocoonocTBio  ana  xoaaexTHBHoro  ,ieticT- 
Bna,  [...]  npaBOBaa  cncTeMa  rio.iBeprnacB  orpoMHOMy  boi/ichctbhio,  hto6bi  3aBepniHTb  comiocy6b- 
exTHocTB  npaBocy6iiexTHocTbio»  [10]. 

lOpHflHHecxHe  amja  aBaaioTca  comraaBiiBiMH  cncTeMaMH,  b  to  BpeMa  xax  xoMnbioTepbi  -  sto 
HHcjjopMamioHHBie  cncTeMBi.  Ho  ecTb  o.tiio  xmoneBoe  cxo.ictbo:  b  caynae  c  opraHimipiaMH,  npo- 
6ac\ia  3axjiioHaeTca  b  oirpaiiHHcium  cyimiocTH  h  ,ichctbhh  lopn.iHHccxoro  amja  ot  cymHocTii  h 
,1Chctbhh  ero  ynpcanTcacn.  ^pyri-iMH  caoBaMH,  ctiocooiioctb  x  kojtjtckthbiibim  neHCTBHSM  b  obme- 
CTBe  cocTaBaaeT  ee  cyimiocTB.  B  caynae  c  xoMnbioTepaMH,  npooacvia  Taxace  3axai0HaeTca  b  OTipa- 
HHHeHHH  cymHOCTH  h  ,ichctbhh  xoMnbioTepa  ot  a  pouch,  ocyiiiecTBaaioiiiHX  na,i  hum  xoHTpoab  [1]. 
IlosTOMy  MO/Xi io  Tp a 1 1 c (])o p m h po b aT b  yTBcpaviciiHc  Teonepa  cac,iyioiHH\t  o6pa30M:  «cTaHOBHTca 
CMbieaoM  npaBOBOH  noaiiTiixn  npeaocTaBaeHne  npaBoeybbexTHOCTH  wupopMaifUOUHbiM  cncTeMaM, 
xoToptie  yace  HMeioT  cnocobHocTb  x  aemonoMHbiM  neHCTBiiaM». 

Ilo  aHaaoniH  c  iophhhhcckhmh  aimaMH  npeaaaracTca  pemiiTb  n  npoDaeviy  HueHTinJaixauHn. 
0,ii io  pemeHiie,  npcaao/Kcimoc  cxainHiiaBcxHMH  npanoBe/iaMii  [11]  -  sto  rinc/ipeime  pa3aiiHHbix 
xaaccHijiHxaiiHH  no  iia,iea<iiocTH  (security  classification)  n  cepTiujaixamia  HHTeaaexTyaabHbix  areH- 
tob  co  ccbiaxon  Ha  cooTBeTCTByiomiiH  xaacc  CTaii/iapTOB  iia,icaciiocTH.  npn  stom  npcauaBaaioTca 
pa3aiiHHbie  TpcooBaiiiui  b  othohichiih  ypoBiieii  iia,ica<iiocTH,  xoToptiM  HHTeaaexTyaabHbie  areHTbi 
HoaacHbi  cooTBeTCTBOBaTB  b  tom  caynae,  ecan  ohii  aonycKaioTca  x  onpc,icaciiiioii  /icaTcaBiiocTH. 
Taxaa  cncTeMa  MoaceT  noTpcooBaTB  xoHTpoaa,  onpcacaaiomcro  cootbctctbhc  areHTOM  cnei inrjin'i- 
HOMy  ypoBHio  HaneacHOCTH.  3to  MoaceT  npiiBecTH,  b  cboio  olicpc,ib,  x  pa3BHTHio  ciictcmbi  He3aBHCH- 
mbix  OTMeTox  o  npoBepxe  (verification  marks)  ,iaa  ocoocimocTcii  iia,icaciiocTH  areHTa. 

Cxo,myio  cncTeMy  MapxnpoBXH  (labelling)  areHTOB  npc.iaaracT  Hcnoab30BaTi>  ’/K.-O.  Jlepyac 
[5],  oTaiiHiieM  BbicTynaeT  ee  ,io6poBoaBin>iH,  a  He  iipniiyaHTeuBiiBiii  xapaxTep,  hto  ooecne'iHBaao  obi 
ooaBinyio  th6xoctb. 

K.  KapHoy  npeaaoacHa  cncTeMy  cepTinjaixamin  sacKTpoiniBix  areHTOB,  6aaro,iapa  xoTopon 
areHTbi  CMoryT  iicnoab30BaTbca  Toabxo  nocae  hx  cepTH(])HKaunn.  CepTHijiHxai],HOHHbiH  opraH  (Pe- 
ecTp  TbiopHHra)  oueHHT  pncxH,  cBniainiBic  c  ncnoab30BaHHeM  areHTa,  h  eooTBeTCTBeHHo  stoh 
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ouciikc  oh  BBi/iacT  ccpTH(])HKaT  rjir  areHTa.  TaKOH  areHT  oy/tCT  cnoco6eH  (JiynKiiHOiiHpoBaTh  tojibko 
C  CHCTeMaMH,  KOTOptie  TaK5Ke  HMeiOT  CCpTH([)HKaT,  BtmymeHHBIH  PeeCTpOM  [3]. 

3aKJiioHeHHe 

KaK  nocpe/tiii-iKH  h  KaK  HHumiaTopBi  c/tenoK,  3aKJiK>HaeMBix  h/hjih  ncnonHJteMBix  b  nn(])opMa- 
HHOHHO-KOMMyHHKapHOHHOM  npOCipaHCTBO  II I ITC JUT C KTyajI B II BIC  areHTBI  MOryT  ^eHCTBHTeUBHO  yn- 
pOCTHTB  OJTCKTpOIlIiyiO  KOMMCpHHIO,  IipHIlHMajI  yiaCTHC  B  CO'j/iailHH  rjIo6ajIBHOH  H  UHlJipOBOH  3KO- 
homhkh.  O/niaKO.  Rim  Toro,  htoobi  3to  npoH3oniiio  b  ,ic  it  c  t  b  it  tcii  b  1 1  oc  t  it ,  KaK  npeflnpHHHMaTenH,  TaK 
h  noTpe6nTenH  ^oidkhbi  CHauana  nouyBCTBOBaTB  y/toocTBO  ([iciiOMCiia  mi tcjuic  KTyaji b 1 1 bi x  chctgm. 
Oiciib  HacTO  nonB30BaTenB  He  tojibko  He  burnt,  hto  Ha  caMOM  aene  npoi-icxo/ii-iT  b  iiii f]i (_> p m a 1 1 h o 1 1 - 
hoh  CHCTeMe  c  ero  npaBaMH  h  ootnaiiiiocTflvm.  ho  h  He  3HaeT  stoto.  rio/tooiiBic  cmyaitmi  He  npiiBO- 
.IHT  K  'iyBCTBaM  KOM(])OpTa  H  6e30naCH0CTH,  IICOOXO/IHMBIX  RRSL  aKTHBHOrO  HCn0HB30BaHH5I  TaKHX 
CHCTeM  B  pa3HHHHBIX  o6meCTBeHHBIX  ajicpax. 

KaK  ynoMHHajiocB  BBirne,  cymecTByeT  pa/i  cnoco6oB,  Kor.ua  pocT  /lOBcpi-ui  movkct  6bitb  BBi3BaH 
pa3BHTHeM  OC060H  CepTH(J)HKaU,HOHHOH  CHCTeMBI  JlJlfL  HHTeJTJTeKTyajTBHBIX  areHTOB  HUH  BBC/tCHHCM 
CHCTeMBI  RRfL  HX  MapKHpOBKH.  3tO,  no  BCeH  BHflHMOCTH,  OV/ICT  OCHOBHBIM  BOnpOCOM,  OT  KOTOpOTO 
6yiteT  3aBHceTB  CTeneHB  ncrioaBBOBaiiHJi  chctcm  h i rreiui e  KTyaji  b  1 1  bi  x  areHTOB. 
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Abstract 

This  article  describes  the  problems  of  citizen  to  government  interaction  when  solving  social 
problems.  The  article  sets  goals  and  tasks  for  creation  of  the  system  for  region  management  with 
the  use  of  multi-agent  technologies  in  the  Samara  Region.  The  authors  give  comparative  analysis 
of  the  goals  of  the  Federal  program  “Electronic  Russia”  and  goals  of  creation  of  the  system  for 
region  management.  The  most  important  and  outstanding  results  of  implementing  the  system  in 
2003  are  described. 

BBeAetme 

B  /laimoit  pa6oTe  paccMaTpiiBaioTcs  npo6neMBi  b 3 a q m o/te it gt b h opraHOB  BJiacTii  n  naccucnna 
npn  pemeHHH  coqqajibnBix  npoOneM;  p a c  c  m  a  Tp  it  b a to  tch  penH  n  aa/ta'iii  coa/tani-iM  ricpBoii  ouepe/iH 
CHCTeMti  ynpaBiteHHJi  c  npitMcncimcM  \iyni>Titarenmr,ix  Texnonon-m  b  CaxiapcKoti  oOnacTH,  paercn 
a  nan  it  3  cooiBCTCTBua  n  cue  it  it  pe3ynbTaTOB  pa3pa6oTKtt  ueutixt  Oe/tepauBnoii  qeucBoii  riporpaviMBi 
«3ucKTpoimau  Poccna  (2002-2010  it.)»,  npe/iCTaBjqqoTcu  naitooucc  sna'inMBic  petynbTaTbi  Bnc/tpe- 
him  CHCTCMBi  ynpaBneHHa  pcntonoM  b  2003  ropy. 

1  IIpoSjieMM  3(J>4teKTHBHoro  BiaiiMo/tciicTBiiti  iiaciviciimi  h  opranoB  bjibcth 

B  jiio6oh  coBpeMeHHoit  CTpaHe,  HC3aBncitMo  ot  ocoocimocTcit  ee  rocy/tapcT  bc  i 1 1 loro  ycTpoitcT- 
Ba  it  ypoBiia  TKonoxn-i'iccKoro  patBirntH,  rocy/tapcTBO  -  ochobhoh  nocTaBtuitK  ycnyr  HaceneHitto, 
opranitianiuiM  it  bccm  bctbhxi  BuacTit.  rocy/iapcTBennue  yipoKpcnna  ubumiotcu  iicTOHHHKaMH  Hop- 
MaTitBHBix  aKTOB,  nimeH3itpyiOT  Miiontc  bhubi  qctiTCUBnocTH,  ooccnciHBaioT  coiiHaubiiyio  3antHTy 
iiaccucnna  it  BbinontratOT  miiovkcctbo  /tpyntx  oomccTBcnno-ncooxo.THMBix  c^ymcmtH.  KpoMe  Toro, 
rocyuapcTBO  npencTaBJiaeT  co6oit  it  KpynHeitmero  noTpe6itTena  npoqyKqnn  it  ycnyr  uacTiiBix  it  ro- 
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cyziapcTBeHHtix  opraimjaiqm.  TaKHM  o6pa30M,  una  rocyiapcTBemibix  opraHOB  cymecTByeT  HeoOxo- 
jihmoctb  nocTOflimoro  b 3 a ii m o,ie hctbhji  c  HpeiBbiHaiino  06m  up  noil  ayimopqeii. 

Bee  name  b  Mopenn  b 3 a ii  m ope hgtbhh  roeypapcTBa  h  ero  rpaacpaH,  nocTpoeHHon  no  npmmmiy 
"hcpobck  ooaian  roeypapcTBy",  HyncHO  nepexo.imb  k  6onee  coBpeMeHHOH,  ocHOBaHHon  Ha  nomiMa- 
hhh  Toro,  hto  roeypapGTBO  cnynciiT  cbohm  rpa>K,ianaM,  nBJiaeTcn  pns  hhx  "cepBHCHOii  opraHH3au,H- 
en".  Ho  npn  3tom  TpeoycTca  naiiTH  pa3yMHbin  6ajiaHC  Meacpy  MaKCHManbHO  B03MoacHbiM  KoniinecT- 
BOM  HOBBIX  eepBHCOB  H  3(Jx|)eKTHBHOCTbIO  HX  HCn0nb30BaHH5I. 

OniiaKO  pna  iiocTpoenna  pan  noil  Mopenn  neooxo.iHMa  Kap/mnajibiiaa  noMKa  cnoacHBinuxca 
6 1 0 po K p aT H 'I C C K H X  nOpXOPOB,  KOrpa  HCnOJIHeHHe  (JjOpMajIBHBIX  (jjyHKHHH  laMCHHCT  COPCpaCaTC-lb- 
Hbin,  3aHHTepecoBaHHBin  00,1X0,1  k  pemeffliio  KOHKpeTHBix  npoOneM  Kaacporo  oT/ic-ibnoro  nenoBeKa. 
OneBiipHO,  hto  caMa  no  ce6e  aBTOMaTimpHa  (])yiiKi[nii  rocypapcTBcnnbix  cipyKTyp  He  rapaHTiipyeT 
pocTiiaceHiiH  n O-i 0/K h TC-i b n bi x  pe3yjibTaT0B,  eenn  ,iefiTe-ibnocTb  3thx  opraHOB  rocyiapcTBeimoii  Bna- 
cth  He  oy.iCT  nanpaBJiena  iicnocpcpcTBcnno  Ha  ynyHinemie  nai3Hii  rpaacpaH,  hb.ihioihcccji,  b  koiich- 
hom  c'ictc,  raaBHBiM  KpiiTepneM  3(J)(J)eKTHBHoro  ynpaB-ienm-i  penioHOM. 

K  coacanemiio,  b  nacTomqcc  Bpevn  vmonic  opranbi  HcriO-inmc.ibnoii  Bnacra  /ichctbviot  b  3Ha- 
HHTentHOH  CTeneHH  no  6iopoKpaTHHecKHM  npiiHunnaM,  b 3a  11  m ope ii ct b h e  hx  ,ipyr  c  ppyroM  h  corna- 
C0B3HH0CTb  ,1CHCTBHH  5IBH0  He  POGTaTOHHbl,  IICCMOTpi  Ha  nOHHMaHHe  BaaCHOCTH  3T0I1  lapaHH  H 
CTpeMJieHiie  k  o6i,e/mneimio  ycHnmi  b  o6ecneHeHiiH  coraacoBaHHoro  ripnim  hh  pemeHini  11  a/ipec- 
hoto  B3aiiM0,iciicTBHi  c  HaceneHneM  oOnacTH.  Boubhihhctbo  npoOneM,  B03HHKaioinHX  b  pe3ynbTaTe, 
CBiiano  c  OTeyTCTBHeM  ponacHoro  BiaiiMO-ieiicTBiii  KaK  Meacpy  rocypapcTBei  m bi m h  cipyKTypaMH, 
Tax  11  Meacpy  rocy,iapcT bc  1  m bi m  11  cipyKTypaMH  11  HaceneHneM,  a  Taxace  OTeyTCTBHeM  oOparaoH  cbhjh 
Ha  pemeHiM  npmiHMacMbic  Ha  BepxHeM  ypoBHe  11  Ha  lanpocbi,  nocTynaioiUHe  ot  rpaacpaH.  B  Ta6nn- 
pe  1  ormcaiibi  ocHOBHbie  npoOneMbi,  B03HHKaioipHe  npn  naiBaiibix  Bii,iax  b 3 a  11  m o,i  c  ii  c  t  bh  h  .  a  TaKace 
B03M0)KHi>ie  nyra  hx  pemeHHa. 


Ta6jiqqa  1  -  Omicamie  npo6jieM  b  ynpaBJieHini  coquajibHoii  c<)>epoH  11  B03MoacHbie  qyTH  qx  pemeqqa 


JN*o 

n.n. 

OraicaHHe 

npoO-ievibi 

npiiNiepbi  vKHiiieniibix  ciiTyamiH 

BojMovKiibic  pemeHiM 

1 

Ilpo6jieMa  ot- 
HOUieHHH  nejio- 

BeKa  h  rocyztap- 

CTBa  B  COIJHaJIB- 
hoh  c({)epe 

’/Kemimna  75  neT,  noTepa  Myaca  - 
HHBajiH.ua  BOHHbi,  noiepa  ,1BVX  Cbl- 
iiobcm,  ,iBa  nn(])apKTa.  HiiKorpa  He 
oopama-iacb  3a  homoipbio  b  copii- 
a-ibnyio  jammy,  no  BbimicKe  H3 
Oojibhhhbi  oopaTH-iacb  3a  jibtothoh 
nyTeBKOH  b  caHaToprai  (iiMeeT  neH- 
chk>  3  T.p.  npn  qeiie  nyTeBKH 

15  T.p.).  no-iy'iii-ia  oTBeT  0  bo3- 
mojkhocth  npepocTaBneHiM  nyTeB¬ 
KH  nepe3  Tpn  ro,ia. 

ripmm  b  bo  BHHMaHiie  no- 
TpeOHOCTH  H  B03M05KH0CTH, 

npe.ibicTopmo  oopamemiii  h 
OKa3aHHbix  yenyr,  tivkoctb 
ciiTyamiH.  riepepac npe,ic-i htb 
HMCioiimecfl  nyTeBKH,  o6pa- 

THBmilCb  K  TeM  oHepepHHKaM, 
rjisl  KOToptix  npo6neMa  He  TaK 
ocTpa  hjih  KOTopbie  cor.iaciTci 
5KpaTb  pa.iii  ynynmeHiin  Kane- 

CTBa  npepocTaBJineMbix  yenyr. 

2 

Ilpo6jieMa  HH3- 
Koro  KanecTBa  h 
3(J)(J)eKTHBH0CTH 
COIJHaJIBHBIX 

CepBHCOB  JXJISl 

HacejieHHa 

B  CaMapcKOH  06-iacTii,  r,ic  3  muh 
Hen.,  annapaTOB  Y3H  6o-ibmc,  neM 
bo  Been  Opaimim.  r,ie  50  muh.  nen. 

B  CaMapcKOH  06-iacTii  3  TOMorpacJja 
CTOHMOCTBK)  no  2  MUH  ,10-1.,  KOTO- 
ptie  Hcno-ii/jyioTCH  MeHee,  'ievi  Ha 
20%  Ka>KHbiH.  B  oOnacTH  80  Kpyn- 
hbix  rocnHTajien,  xotji  b  Hapaiine, 
r,ic  MC.iHimna  cniiTaeTca  -lyimeii  b 
Miipe,  hx  Bcero  15  (npn  5  muh  Hen.) 

3aMeHHTB  HepapxHHecKyio 
CTpyKTypy  Ha  ceTeByio.  H3Me- 
HHTB  npHHU,Hn  (J)HHaHCHpOBa- 
hh a  Ha  npHHU,Hn  npnxo^a 

«^eHer  BCJie^  3a  HenoBeKOM». 
OGecneHHTB  rn6Koe  njiaHHpo- 
BaHHe  h  pacnpe^ejieHHe  pecyp- 

cob  Ha  ocHOBe  aHanH3a  no- 
Tpe6HocxeH  h  B03MomiocTeH 
HacejieHHa. 
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OKOHHamie  Ta6jiHqw  1 


JN*o 

n.n. 

OnHcannc 

npooiCMbi 

IlpHMepBI  5KH3HCHHBIX  CHTyaHHH 

Boimoktibic  pemeHiui 

3 

Ilpo6jieMa  #e- 
6iopoKpaTH3a- 
U,HH  COIJHaJIBHBIX 

jjenapxaMeHxoB 
h  ynpe^eHHH 

KoJIHHeCTBO  HHHOBHHKOB  npO.lOJI- 
VKacT  pacTH,  ho  KanecTBO  BBinonHe- 
HIM  HX  (])yilKHHH  OCTaCTCH  Ha 
npcvKHCM  ypoBHe,  (jjyHKpHH  nacTO 
lyO.lHpyiOTCl  pa3HBIMH  BC.IOMCT- 
BaMH,  onpc.ic.iHTB  jihho,  otbctct- 
BeHHoe  3a  to  huh  HHoe  pemeHne 
'iacTO  npoo.iCMaiH'ino. 

A  ;i  m  h  n  H  c  Tp  aT  q  pi  i  a  a  pet])op\ia, 
BKiio'iaiomaM  pa3,ic-icimc  h 
nepecMoip  (JiyiiKiiHH  y  ipoKpc- 
hhh,  ycTpaHeHiie  h36bitohhbix 
xoiiiicTBciniBix  h  ipynix  He- 
CBOHCTBeHHBIX  (J)yilKIIHH  11  T.n. 

YKa3aHHi>ie  b  Taoinne  1  nyra  pcmcniia  counajitHtix  n  ynpaBJieii'iecKHX  npoOneM  BJieKyT  3a  co- 
6oh  npiiimiie  hobbix  ynpaBJieHHecKiix  pemenim.  KOTopBie  aoJDKHbi  ,iaTB  nono>KHTeiiBHBie  pe3ynBTa- 
tbi  (cm.  Ta6nHuy  2). 


Ta6jiqqa  2  -  HoBbie  yqpaBJieqqecKae  peqicqqa  h  oacaqaeMbie  pe3yjibTaTbi  qpq  peqieqqq  cJKMKHBmqxcfl  b  coqq- 
ajibqoq  ccj>epe  qpo6aeM 


JN*o 

n.n. 

OnncaHHe 

npooicviBi 

HoBBie  ynpaB.icii'iccKHc  pemenm-i 

O/K n,ia C M Bl C  pe3yJIBTaTBI 

1 

Ilpo6jieMa  ot- 
HomeHnn  nejio- 

Bexa  n  rocyzjap- 

CTBa  b  coijnajiB- 
hoh  c(|)epe 

Aipcciibiii  r  10,1X0,1. 

3aMeHa  hbtot  ,iciic>kiibim  nocooiicvi. 
ricpcxo,!  k  B3aiiMO,iciiciBHio  c  Hace- 
.iciiHCM.  ncpcpacripc,ic-iciinc 
noMomii  .iciicTBiiTc.iBiio  ny>K,iaio- 
IHHMCH. 

CHH5KeHHe  COHIiajIBHOH  Ha- 
npa>KeHH0CTH.  ycipaHeHHe 
IIC>KC-iailHH  BX 0,111TB  B  CJI05K- 

Hoe  nono>KeHHe  mo/icil  h  pe- 
HiaTB  HX  npooiCMbi.  V'lCT 
MHeHiia  rpa>K,iaii.  Poct  3Ha- 
HIM  CBOHX  npaB. 

2 

Ilpo6jieMa  HH3- 
Koro  KanecTBa  n 
3(J)(J)eKTHBHOCTH 
con,najiBHBix 

CepBHCOB 

HacejieHHB: 

TocyzjapcTBo  xax  oxicpBixa^i  cexB 
con;HajiBHBix  cepBncoB.  JJp napxa- 
MeHx  Kax  ijemp  npHHBXHB:  pemeHnn 
no  pa3BHxnio  cexn. 
rnGicoe  njiaHHpoBaHne  n  pacnpe^e- 
jieHne  pecypcoB  b  cexn 

noBBimeHiie  KanecTBa  h  sej)- 
(JieKTHBHOCTH  CepBHCOB.  3kO- 
1 10 Mill  OIO.T/KCTHBIX  CpeiCTB. 

Bonbiue  ycnyr  HaceneHHio  3a 

Te  5Ke  .iciibrii.  Otkpbitoctb 

BJiaCTH. 

3 

Ilpo6jieMa  zue- 
6iopoKpaTn3a- 
u,hh  con,najiBHBix 

^enapxaMeHTOB 
n  ynpe^eHnn 

Pa3 rocy.iapcT bjici me  copnajiBHOH 
aficpii. 

Bbi.ic.iciihc  areHTCTB.  PacimipeHiie 
noJiHOMOHHH  no  ripmiiiHio  peuieHHH. 
Bbc.iciihc  pernaMeHTOB  imH\io,ieii- 

CTBIia. 

OqciiKa  no  Koiiciiioviy  pe3ynBTaTy 

CoKpameHiie  annapaTa. 
yMeHBUieHne  3aTpaT  Ha 
ynpaBJieHiie.  ynpomeHiie  h 
ycKopeHiie  peiueHiin.  IIobbi- 
iueHiie  onnaTBi  h  MOTHBaiiiiii 

HHHOBHHKOB. 

/(iia  pememia  npoOneM  BiaiiMO/iciicTBiisi  opraHOB  BJiacTH  h  Hacenemifl,  opraHOB  BJiacTH  h  6h3- 
Heca  h  opraHOB  BJiacTH  \ic>K,iy  co6oh  pa3pa6oTaHa  OeaepanBHaa  ucJieBan  nporpaMMa  «3jieKTpoHHas 
Poccim  (2002-2010  it.)».  0,1  noil  113  ochobhbix  ee  ucjich  jibjiictci  ooccnc'ieiiiie  npaB  rpa>K,ian  Ha 
cboOouhbih  noHCK,  nonyneHne,  nope/iany.  npoiiiBO/iCTBO  h  pacnpocipaHeHne  HHcjjopMaqHH.  J\nn 
ooccric'icniiM  stoh  qenH  b  paviKax  IIporpaMMBi  npciycMOTpcno  ripoBC,ienne  ooibrnoro  KonnnecTBa 
MeponpiuiTHH  no  ooccnc'ieiiino  otkpbitocth  .ichtcjibiiocth  opraHOB  rocy.iapcTBeiiiioii  BJiacTH  h  o6- 
mcpocTynnocTH  iiii(]>op\iai|iioiiiiBix  pecypcoB  rocy/iapcTBa.  coi/iaimio  ycnoBHH  ana  3(}x})eKTHBHoro 
B3aHMoaeHCTBii)i  \ie>K,iy  opraHaMH  rocyqapcTBcnnoii  BJiacTH  h  rpa>K,ianaMH  Ha  ochobc  iicnonB30Ba- 
Hlia  IlH(J)OpMaU,HOHHO-KOMMyHHKaU,HOHHBIX  TeXHOJIOrHH. 
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2  BHenpemie  b  CaMapcKoii  oGjiacra  ncpBoii  onepe/iH  CHCTeMbi  ynpaBJieHHH  perHOHOM 
2.1  I(ejib  coi/mima  chctcmm  yiipaii.icimw  perHOHOM  h  peuiaeMbie  3anaHn 

O/ihiim  H3  pernoHanbHbix  npoeKTOB  OI  in  «3neKTpoHHaa  Poccua  2002-2010  it.»  CTan  npoeKT 
«Pa3pa6oTKa  ncpBoii  onepe/iH  chctcmbi  ynpaBncima  pernoHOM  c  npiiMeHeHneM  MynbraareHTHbix 
TexHonornH».  3tot  npoeKT  6bin  no/iroTonncn  A/iMHimcTpaimcn  CaMapcKon  o6nacra  h  b  2002  ro/iy 
npencTaBneH  Ha  oo i nepocc n  ii c ko m  KOHKypce,  ripoBo/mMOM  MuHucTepcTBOM  oKOHOMiinecKoro  pa3- 
bhthh  h  ToproBnn  Pocchhckoh  Oc/iepanim.  B  pe3ynbTaTe  npoBC/icnnoro  KOHKypca  npoeKT  lanan 
nepBoe  MecTO,  n  CavtapcKaa  oOnacra  6biJia  onpe/jeneHa  onopHon  30hoh  peanii3au,iin  npoeKTa. 

3aKa3HHKaMH  peann3an,nn  npoeKTa  BbicTymimi  MnHHCTepcTBO  OKOHOMiinecKoro  pa3BHTna  n 
ToproBnn  Pocchhckoh  Oe/iepaimn  h  A/iMimHCTpaima  CaMapcKon  o6nacra.  Tcn/icp  Ha  pa3pa6oTKy 
BbiHipana  b  OKraopc  2003  r.  n  ay  >  m  o  -  n  p  o  h  3  b  o/ict  b  c  ii  ii  a  a  KOMiianna  «reHe3HC  3H3hhh»  (r.  CaMapa), 
c  n  c  n  h  a  n  h  3  h  p  y  i  o  m  a  a  c  a  Ha  Biic/ipcnim  nporpaMMHbix  ripo/iVKTOB  c  npiiMeHeHneM  m  y  n  b  t  h  a  rc  i  it  i  i  b  i  x 
TeXHOJIOTHH. 

OcnoBiiaa  penb,  KOTopaa  npccnc/iVCTca  npn  coa/ianini  chctcmli  -  noBbimeHHe  KanecTBa  h 
(jjeKTHBHOCTH  ynpaBnemia  b  pernoHe  /in a  peanH3amiH  noTpeonocTeii  h  bobmovkiioctch  rpa)K/iaH  h 
ooecnencima  ycTon'iiiBoro  eon h an b no- 3 ko i io m h  h  cc ko to  paiBiiraa  pernoHa. 

3Ta  ncnb  /locTHracTca  na  ocHOBe  pa3pa6oTKH  h  npuMcncima  pa/iHKanbHO  hobbix  comianbHbix, 
ynpaBnciHiccKHX  h  nn(}iopMannoniiBix  Tcxiionornil.  a,  hmchho :  im/mBH/iyanBiioro  no/ixo/ia  k  perne- 
hhk)  npoonevi  Ka>K,3oro  ncnoBCKa  b  ycnoBHax  orpann'ieniiBix  pecypcoB;  hoboto  no/ixo/ia  k  ynpaBne- 
hhio,  3 a Kn K) 'i a i o i n c ro c a  b  3aMeHe  npnHunna  BOi/iciicTBiia  BJiacTH  Ha  HaceneHHe,  npimimnoM  B3an- 
MOAencTBua;  ncnonB30BaiiHa  MyjibTHareHTHbix  TexHonorHii;  ncpcxo/ia  ot  chctcm,  ocHOBaHHbix  Ha 
ZiaHHbix,  k  cucTeMaM,  GampyioimiMca  Ha  mannax. 

Pa3pa6oTKa  ncpnoil  ciepe/iii  CHCTeMbi  ynpaBncima  pernoHOM  c  npiiMeHeHneM  MynbraareHTHbix 
TexHononiii  criocoocTBycT  pemeHiiio  cne/iyioimix  aa/ian  ®c/icpanBiioii  ncncBoii  nporpaMMbi  «3neK- 
TpoHHaa  Poccna»: 

•  coBepiueHCTBOBaHHe  /icaTcnBiiocTH  opraHOB  rocynapcT  b  c  ii  ii  o  ii  BnacTH  h  MecTHoro  caMoynpaB- 
neHiia; 

•  coBepiueHCTBOBaHHe  BiaiiMonciicTBiia  opraHOB  rocy/iapcTBcnnoii  Bnacra  h  opraHOB  Mecraoro 
caMoynpaBncima  c  xoaaiicTByioiimMH  cyOBCKTaMii; 

•  noBbimeHiie  iin(})opMannoimoH  orapbiTocra  opraHOB  rocynapcTBeHHoii  Bnacra  h  Mecraoro  ca- 
MoynpaBncima.  'xfxfieKTHBiiocra  hx  BiaHMO/iciicTBiia  c  rpa>K/ianaMH  h  opraniijaimaMH.  KanecTBa 
OKa3biBaeMbix  hm  ycnyr. 

CucTCMa  ynpaBncima  pernoHOM  opnciiTupoBana  Ha  cnc/iyionmc  ncncBbic  rpynnbi  nonb30BaTe- 
neii,  BOBnexaeMbie  b  npoueccbi  a/ipccnoro  BiaiiMonciicTBiia  nacencima  oonacTii  h  opraHOB  ncnonHii- 
TenbHOH  Bnacra  Ha  painmniBix  ypomiax: 

•  rpavK/ianc  CaMapcKoii  o6nacra, 

•  npcncTaBHTcnn  opraHOB  ncnonHHTenbHoii  Bnacra  penioHanbHoro  ypoBiia. 

•  coTpynHHKii  n o n b c no m c t b e 1 1 1 1 bix  oprann3annii  opraHOB  iicnonHHTenbHOH  Bnacra  h  KOMMepne- 
CKHX  CTpyKTyp,  nCHCTByiOimiX  B  COHHanbHOH  cificpc. 

fljin  zpawdaH  CcmapcKou  ofjjiacmu  cucTeMa  npenocTaBHT  cneAyiomne  bo3mo5khocth: 

1)  ooccnciHT  oomnnyio  3(J)<})eKTHBHOCTb  bo  BBaiiMO/iciicTBim  naccnciina  c  opraHaMH  ncnonHii- 
TenbHoil  h  saKoiionaTcnBiioii  Bnacra  pernoiia  no  BonpocaM  npc/iocTaBncima  coiiHanbHbix  yc¬ 
nyr;  no3BomiT  npenocTaBnaTB  KOMnneKCHyio  a/ipecHyio  i io/i/iep>KKy  rpa>Knaiia\r  b  HH/niBii/iy- 
anbHOM  nopanKc  peniaa  hx  npooncvibi; 

2)  ooccnciHT  nocpencTBOM  H  me  p  n  c  t  -  k  hoc  ko  b  oomecTBcmoro  nocryna  k  chctcmc  «c/ihiioc  ok- 
ho»  nna  rp a avian  nna  nonyneima  >kh3hchho  Banc  noil  ,ina  hhx  mi(])opMaiinn  ii  B3aii\(oneiicTBna 
c  opraHaMH  Bnacra,  bo  mho  tom  imoaBnaa  ot  hco6xo/ihmoctii  xo/K/iciihm  no  HiiCTaiiimaM  n  npo- 
CTaiiBainia  b  onepe/iax; 
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3)  ov/ict  cnoco6cTBOBaTt  noBBimennio  KanecTBa  ri p c/iocth bji a c m bi x  HaceneHHio  couHanbHbix  yc¬ 
nyr,  a  TaioKC  cihvkciihio  hx  ctohmocth;  ooccnciHT  rpa>K/iaiiaM  nocToaimoc  HiKjiopMHpoBaiinc 
o  cocToaHim  pbiHKa  connanBiiBix  ycnyr  c  yicTOM  hx  HHniiBH,nyanbHbix  noTpeOHOCTeH  h  bo3- 
MTOKHOCTeH. 

ffjm  npedcmaeumeneu  opzanoe  ucnonnumenbuou  enacmu  pezuouanbuozo  ypoeun  cncTeMa  npe- 

ZlOCTaBHT  CJIC/iyiOHIHC  B03M0VKII0CTH ! 

1)  oy/iCT  cnoco6cTBOBaTi>  bbc/iciihio  hoboh  nporpcccHBiion  Moaenn  ynpaBneHiia  coHHanBiion 
cjicpon  pernoHa,  c/ihiibix  KpiiTepneB,  CTan/iapTOB  h  iio/ixo/iob  k  ynpaBneffliio,  6a3iipyiomHXC5i 
Ha  ou,eHKe  peantHbix  ycnyr,  oTnymeHHbix  HaceneHHio,  h  koiiciiibix  pciynirraTOB  /icaTCJiBiiocTii 
ynpoKneHini;  coKpaTHT  pacnBincimc  .uchokhbix  cpc/ic'TB  h  noBbicHT  scjxjieKTHBHOCTb  ncnonb30- 
Banna  6io,T/Kctiibix  cpcncTB; 

2)  ooccnciHT  nozwepncKy  a/iMW  i ncTpaTH biioh  pcjiopMBi,  cBaiaimoii  c  nepecMOTpoM  h  yToniieiin- 
eM  (jiynKHHH  h  pernaMeHTOB  BTaHMO/icncTBiia  counanbHbix  /icnapTaviciTOB  nnn  noBBimciiiia 
KanecTBa  h  scjxjieKTHBHocTH  n pcnocTa Bn  a  c  m  bi  x  HaceneHHio  counanbHbix  ycnyr; 

3)  ooccnciHT  c/ihiioc  HH(J)opMau,HOHHoe  npocTpaHCTBo  b  pernoHe,  HHTerpupyn  pa3po3HeHHbie  h 
nacTo  HecoBMecTHMbie  6a3bi  namiBix  pawn'iiiBix  cou,HanbHbix  yipc/K/iennn; 

4)  ov/ict  cnoco6cTBOBaTb  ycipaHeHnio  /lyonupoBaiiHa  (jiynKiiHn  rocy/iapcTBcniiBix  yipoK/iciinii  b 
cou,HanbHOH  cjicpc  h,  Hao6opoT,  npo6enoB  b  peanH3au,HH  BancHbix  nnn  naccncnna  ycnyr; 

5)  oy/iCT  cnoco6cTBOBaTb  3aMeHe  nbroT  h  KOMncncaunn  c/ihiibim  /iciiokiibim  noco6ueM  aim  rpa>K- 
nan. 

flux  compydnuKoe  nodeedoMcmeenmix  opzauu3aifuu  opzanoe  enacmu  u  KOM.uepuecKux  cmpyK- 
myp,  deucmeywiifux  e  coifuanbHoii  apepe  oTKpbiBaioTcn  cne^yiomne  bo3mo>khocth: 

1)  nOBbICHT  aKTHBHOCTb  OpraHH3aH,HH,  /IC H CT BY  10 1 II II X  B  COHHanbHOH  cjicpc  3a  CICT  nOBbinieHHJI 
KOHKypeHHHH  MOK/iy  nO/IBC/IOMCTBCI  III BIMH  OpraHaM  HCnOnHHTenbHOH  BnaCTH  OprailHiaHHMMH 
h  opraiiH  ianniiMH  KOMMepnecKoro  ccKTopa; 

2)  ooccnciHT  B03M05KH0CTH  RJISL  MOHHTOpHHra  COCTOHIIIOI  HaCeneHIM  CaMapCKOH  o6naCTH  B  COHH¬ 
anbHOH  cjicpc,  BKnio'iaa  coHnanbiiyio  3amHTy,  3/ipaBooxpaneiiHC  h  KynbTypy,  a  TaioKe  CTeneHH 
yflOBneTBopeHHOCTH  naccneniia  KanccTBOM  h  3(})(})ckthbiioctbio  npc/inaracMBix  ycnyr; 

3)  ooccnciHT  bo3mo>kiioctb  Bbixo/ja  nanpaMyio  Ha  ncnoBCKa  onaro/iapa  aaaBJicniiBiM  hcjiobckom 
nOTpCOIlOCTHM  H  B03M03KH0GTHM. 

2.2  Ja,iaiin  h  pe3yjibTaTbi,  noci  iii  Hy  i  bic  b  2003  io,iy 

B  2003  roay  3aBepniHnc5i  nepBbra  3Tan  coi/ianna  cucTeMbi  ynpaBJicima  peruoHOM.  Becb  nepn- 
o/i  pa3pa6oTKH  ciictcmbi  npo/uiHTca  ;io  2008  ro/ia. 

PaipaooTaimaa  b  2003  ro/iy  cncTeMa  ynpaBJicima  peruoHOM  BKJiionacT  b  ccoa  ipn  Onoxa. 
MyjibmuazewnHaH  cucmeMa  adpecnozo  ezauAiodeucmeufi  HaceneHiia  h  opraHOB  rocy^apcTBeH- 
hoh  BnacTH  b  COHHanbHOH  cjicpc,  KOTopaa  paooTacT  Ha  ochobc  KapTbi  connajiBiioro  nacnopTa.  Kanc- 
Abm  oonanaTcnb  coHHanbHoro  nacnopTa  nonynaeT  botmo/kiioctb  h3  ooinc/iocTynnoro  HHTepHeT- 
KHOCKa  nnn  up n  noMOinn  HHTepHeTa,  H3  nioooro  MecTa,  OTnpaBHTb  3anpoc  Ha  npc/iocTaBJiciinc 
nbroTbi  nnn  ycnyrn,  a  Taioice  onucaTb  cboh  KynbTypHbie  noTpconocTH.  PaooTa  nporpaMMHbix  areH- 
tob  cucTeMbi  no3BonaeT  rpa>K/iaiiHiiy  b  poKiivic  peanbHoro  BpeMeHH  nonynaTb  npcnnonccnna  ot  op- 
raiiHiannH  c  v'ictom  h i i.t h b nny an b i i bi x  npc.Tno'iTcnnii  h  (fiopMupoBaTB  H3  hhx  cooctbciiiibih  KaneH- 
napB  co6bithh. 

MynbmuazeHnman  cucmeMa  ynpaenenun  denapmoMenmoM  coifuanbuozo  6noKa,  b  KOTopoii  aen- 
CTByioT  Mcnc,T>KcpBi  no  paooTC  c  HaceneHHeM  h  \icnc,T>KcpBi  no  opraiiHBaunn  npoucccoB  ynpaBne- 
nna.  Ponb  nepBbix  -  ncnocpcncTBcnno  paooTaTB  c  nio/iBMH  h  noMoraTb  rpa>K,Tana\(  peanH30BaTb 
cboh  3anpocbi,  npuTOM,  hto  Mciie/i/KcpBi  no  paooTC  c  HaceneHHeM  nii'ino  otbc'ciot  3a  penieHne  bo3- 
HHKaiomux  y  naccncnna  npooncvi  h  3a  npcHynpc/Kncnnc  paiBinna  npooncviiiBix  cnTyannii.  Ponb 
BTopbix  -  3anaTB  npaBiina  ncaTcnBiiocTH  Mcnc,T>KcpoB  no  paooTC  c  HaceneHHeM  h  npoKOHTponupo- 
BaTb  3 (j) ij) c k t n b 1 1 oct b  hx  paooTBi  ii  paooTBi  1 1 on bc,to mct bc ii ii bi x  opraiiH3anHH  b  poKiivic  peanbHoro 
BpeMeHH. 
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Hnniepnem-nopmaji  dm  unmeapaifiiu  pecypcoe  u  MeoKeedoMcmeennoeo  63auModeucmeuH  -  no- 
3 bo jt act  rpavK.iaiiaM  h  opraimaannaM  oimcbiBaTb  cboh  noTpeOHOCTH  h  bo3movkiiocth;  HHcfiopMHpyeT 
nom.30BaTeneH  o  caviBix  nymnix  nyrax  pcmcniia  hx  npoOneM  h  peanroapHH  bobmo'/Kiioctch.  B  yc- 
jiobhjix  orpann'icimocTH  pecypcoB  nopTan  noMoraeT  rocy/iapcT b  e  n  n  bi  m  cny>KamHM  BOBJicxaTB  ctj)e- 
py  6ii3Heca  b  pememie  roeyaapcTBCimbix  3a,iaH,  npeaocTaBJiaTb  rpa>K,xanaM  mnpoKi-m  cneKTp  icane- 
CTBeHHtix  ycnyr  b  3aBHCHMOCTH  ot  h i i.t h b ii,iy  a  jt b n bi x  npe/inoHTeniiH. 

Pa6oTa  CHCTeMti  ynpaBneHHa  pcriionoM  eiponTCa  Ha  ocHOBe  ncnoni>30BaHiM  6a3  3HaHHH  h 
MyjiBTuareHTHtix  TexHonornn.  B  'iacTiiocTH.  b  iio/ichctcmc  a/ipccnoro  BiaHMO/iciicTBi-ia  Ha  TCKyim-m 
momcht  aciicTBycT  6a3a  3HamiH  3aKOHOB,  oObeiHiunomaa  6onee  40  3aKOHOB  (j)c,icpaiibnoro,  perno- 
HantHoro  h  MyHHHunajiBHoro  ypoBncil  h  xpanamaji  iiianiHi  o  6onee  300  ntroTax  h  BbinnaTax  h  6o- 
nee  100  CBHianiiBix  c  hhmh  conHaabiibix  KaTcropnax.  Ha  ocHOBe  3anpoca  ot  'icaoBCKa,  ero  areHT 
ocymecTBnaeT  onepaTHBHbra  noncK  no  6a3e  3HaHHH  h  npeiCTaBJiaeT  tojibko  Ty  nn(])op\ianHio.  koto- 
paa  KacacTCH  KOHKpeTHoro  HCiOBCKa.  no/iCHCTCMa  ynpaBacima  counanbiibiM  6jiokom  KpoMe  3aKOHO- 
^aTenbHOH  6a3bi  3HaHHH  Hcnonb3yeT  Taioice  h  6a3y  3HaHHH  nenemiji  3a6oJTCBaimii.  ocHOBaHHyio  Ha 
oomcMupoBBix  KJiHHHnecKHx  npoTOKonax.  B  nacToamnii  momciit  b  cucTeMe  /iciicTBycT  6a3a  3HamiH 
jTC'icniia  6poHxnanbHOH  acTMbi,  KOTopaa  noMoraeT  Bp  any  npaBHJiBHO  nocTaBHTb  /inanros  h  Ha3Ha- 
hhtb  MCTO,iHKy  neneHira.  AreHTbi  b  nan no m  cnynae  noMoraioT  conocTaBnaTt  cootbotctbho  nocTaB- 
neHHoro  ,3Hani03a  h  npe/yiovKennoii  mctoihkh  neneHiM  3ajio>KcnnbiM  b  6a3e  3HaHHH  kjihhhhockhm 
npoTOKonaM.  nopTan  niiTcrpain-m  pecypcoB  ncnonb3yeT  6a3y  3HaHHH  cvobcktob  h  oobcktob  cohh- 
ajiBHOH  ajiepbi  h  CBjnaniiBix  c  hhmh  noTpeonocTcii  h  B03MO>KHOCTeH.  Taicaa  6a3a  3H3hhh  noMoraeT 
MTHOBeHHO  HaHTH  COOTBOTCTByiOmyEO  3aflBJIOHHOH  IIOTpCOIlOCTH  B03M0/KII0CTB  H  Hao6opOT,  a  TaiOKe 
nonynaTb  npe/iiio’/Kcniia  ot  concp'A'ainuxcfl  b  nopTane  opraHH3au,HH  c  yncTOM  HacTpoiiKH  nepco- 
HajiBHoro  areHTa. 

Anpccnoc  b 3 a h m otic ii  c  t  b  h  c  iiaccacniia  h  opraHOB  BJiacTH  ocymecTBnaeTca  Ha  ocHOBe  coipianb- 
hoto  nacnopTa  rpa/K/iani-ma  CaviapcKoil  o6nacTH,  HHTerpupyiomero  6a3bi  /lamibix  couHajibHbix  ,ic- 
napTaMOHTOB  CaMapcKoil  oonacTH.  ConHanbiibiii  nacnopT  WRueTcn  coBOKynHOCTbio  comianbHO- 
3HaHHMBix  cBcncniiii  o  >icjiobckc,  onpcncjiaiomux  ero  ooinecTBeniibiii,  HMymecTBeHHbra  h  upaBOBoii 
CTaTycbi,  xpanamuxcH  b  3JieKTpoHHOH  (])op\ie  b  im(])opMaiii-ioimbix  pecypcax  opraHOB  HcnonHHTenB- 
hoh  BJiacTH.  HocTyn  k  HH(J)opMau,HOHHBiM  pecypcaM  ocymecTBaaeTCH  npn  noMomu  cnepHajibHbix 
KTHoneH,  xpanamuxcH  b  pempanbHOH  6a3e  ,Taniibix  chctcmbi.  CncTeMa  ynpaBneHHa  pernoHOM  hc- 
nonb3yeT  cymecTByiomHe  HmfiopMaimoimbie  pecypcti  /icnapiaMemoB  counajibHoro  6noica,  HHTer- 
pnpya  hx  b  o,t n y  ciicTeMy.  K  anpenio  2004  ro,ia  no.iKiio'ienbi  cymecTByiomHe  6a3bi  ,iaimbix  mhhh- 
CTepcTBa  Tpyua  h  coniiiLibiioro  paiBuma  HaceneHiM  CaMapcKoil  ooaacTH,  6a3a  ,iaimbix  neHCHOHHO- 
ro  (|)on,ia,  KOTopbic  xpaniT  nn(])opMannio  o  1,5  mjih  mtc.tox  o6nacTH,  6a3a  /laimbix  ropo.iCKoii  no- 
jihkjihhhkh  Mi  15  r.  CaMapbi.  llnTerpaiiiHi  c  cymecTByiomiiMH  6a3aMH  ,iaimbix  co3,iacT  bo3\io>k- 
hoctb  pa3pa6oTKH  Ha  ocHOBe  ,iaimoro  npocKTa  CHCTCMbi  iiepcoiraibiioro  yicTa  iiacc-ieima. 

r pa>K,iane  oopamaioTci  k  cucTeMe  ynpaBienm  pernoHOM  npn  noMomu  oome.iocTyniibix  Hh- 
TepHeT-KiiocKOB,  paiMemeimbix  b  MHHiicTepcTBe  Tpyua  h  comiaibiioro  pa3BHTH5i  iiacc-ieniui  CaMap- 
ckoh  o6nacTH,  b  ropoiCKoii  iioihkihiihkc  Ne  15  r.  Caviapbi,  b  My3ee  hm.  n.B.  Aiaonna,  b  ynpaBne- 
hhh  counajibHOH  iaiiiHTbi  iiacc-iciiHi  noc.  KpacHBiil  Mp  CaMapcKOH  ooiacTH.  B  nacToimec  Bpevn 
am  vkhtcich  CaMapcKoil  oSnacTH  BbinymeHO  500  com-iaibiibix  cMapT-KapT,  OTKpbiBaiomux  locTyn  k 
CHCTeMe  liepci  yKa3aHHbie  HHTepHeT-KHOCKH.  npn  noMomu  no/iCHCTCMbi  ynpaBieimi  pernoHOM 
ocymecTBnaeTca  i io,i,iep>KKa  nponeccoB  iipHimm  pemeHiiil  b  opraHax  BnacTH.  B  nacToimHii  mo- 
MeHT  ycTanoBieno  BoceMt  aBTOMaTH3iipoBaHHbix  paoo'inx  MecT  Menc,i>KepoB  no  paooTe  c  Hacenemi- 
eM  h  ynpaBneHiM  .icnapTaMciiTaMH,  ycTanoBJicniibiMH  b  MHHHCTepcTBe  rpy,ia  h  counajibHoro  pa3BH- 
Tiui  CaMapcKoil  o6nacTH,  ynpaBnemin  counajibHOH  iami-iTbi  nacaieniii  KpacnoipcKoro  pailoHa  Ca- 
MapcKOH  o6nacTH,  ropo.iCKoii  nonHKJiHHHKe  JVe  15  r.  CaMapbi,  MHHHCTepcTBe  i.ipaBooxpancniii  Ca- 
MapcKOH  o6nacTH,  areHTCTBe  comioKyjibTypHbix  TexHononiH  CaMapcKoil  oGnacra,  MHHHCTepcTBe 
KynbTypbi,  moho/iokiioh  noJiHTHKe  h  cnopTa  CaMapcKoil  o6nacTH.  HHTepHeT-nopTan  ,ihct  bo3mo>k- 
HOCTb  rpa>K;ianaM  h  opranniaiiHiM  onucaTb  coocTBcniibic  boimovkiiocth  h  noTpeonocTii  h  vvk'c  cero- 
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ZCHa  nonynaTt  npennoncefflia  ot  415  oprani-rianHH,  cbc/ichhm  o  KOTopBix  xpanaTca  b  nopTane.  11  o 
ccjiepaM  opranniannn  n  11  cjxji  e  p  e  n  1 1 1  c  p  y  iot  c  a  cuc/iyiomuM  o6pa30M:  npe/iCTaBneno  72  opraimiannn  m 
C(]jCpBI  COU,HajIBHOH  3aiUHTBI,  23  -  H3  CCflCpBI  3/ipaBOOXpaiieima,  257  -  H3  CCjlCpBI  KyjIBTypBI,  63  -  H3 
npyrnx  ccjiep. 

TaKHM  o6pa30M,  b  2003  rony  npn  coa/ianim  chctcmbi  ynpaBneHiia  pcn-ionoM  peuteiibi  aiedyw- 
mue  3cidamr. 

•  pa3pa6oTaHa  h  peanH30BaHa  nepBaa  Bepcua  MynBTHareHTHon  chctcmbi  a/ipecnoro  b 3 a h m 0,3 c  li  c  t  - 
Biia  HaceneHiia  h  opraHOB  ncnonHHTenBHOH  BJiacTH  b  counajiBHOH  ccjiepe  (Ha  ochobc  connanB- 
Horo  nacnopTa); 

•  pa3pa6oTaHO  nporpaMMHoe  ooccncHcnirc  aBTOMaTH3HpoBaHHBix  paoo'inx  mcct  “Mene/i>f<ep  no 
paooTC  c  HacenemieM”  h  “MeHe/pKep  no  cipranniann h  npoucccoB  ynpaBnemia”  /icnapTaMciiTa 
coHiianBHoro  6noica; 

•  pa3pa6oTaH  annapaTHO-nporpaMMHBiH  KOMnneicc  “Hhtcphct-khock”  h  ycTaHOBJieHBi  HHTepHeT- 
khockh  rjisl  cbooo/iiioto  /locTyna  HaceneHiia  b  yipe’/K/ieimax  connanBHOH  iamuTBi,  inpaBooxpa- 
neniia  h  KyjiBTypBi  (4  niTyKH); 

•  pa3pa6oTaH  otkpbitbih  MyjiBTHareHTHBiH  HHTepHeT-nopTan,  ooccncHiTBaionuiii  unTcrpaiiHio 
coHHOKyjiBTypHBix  pecypcoB  h  opraiiH3anHio  b 3 a h m o/i  c  ii  c  t  b  h  >1  oprannianiiH  copnajiBHOH  ccjic- 
PBi; 

•  coa/iana  6a3a  3H3hhh  3aKOHOB  b  ccjiepe  copnajiBHOH  laimiTBi  naccncniia; 

•  ycTaHOBJieHBi  HHTepHeT-cepBepa  npiino>KeHHH,  iro/iKjnoHCHBi  6a3Bi  naHHBix  /lenapTaMciua  co- 
HIiaJIBHOH  3aiUHTBI  1 1  aCCJT  C I T II H .  TeppHTOpHajIBHOTO  (})OH/ia  OOHiaTC-TBIIOTO  MC.IHUHIICKOrO  CTpa- 
xoBaHna  no  CaMapcKOH  oOnacra,  ropo/iCKoii  houhkhhhhkh  1 5  r.  CaMapBi,  ooecne'iciiBi  bo3- 

M03KH0CTH  B3aHMO,TCiiCTBHa  yK33aHHBIX  CHCTCM  nOCpC/lCTBOM  CCTH  HmepHeT; 

•  BBinymeHa  npoonaa  napraa  CMapT-KapT  counajiBHoro  nacnopTa  ana  H/iemTicjinKaniiH  rpancnaH  n 
KOHTpoJia  .TOCTyna  k  nepcoHajiBHoii  iincjiopMannH. 

PemeHne  yica3aHHBix  3a^an  no3Bonnno  .hocthhb  aiedyioufux  pe3yjibmamoe\ 

•  noBBimeHne  otkpbitocth,  /locTynnocTH  n  /loCTOBepnocTii  imcjiopMann h  no  connajiBHBiM  jibto- 
TaM  n  BBinaaTaM,  noBBimeHne  npaBOBoii  rpaMOTHOCTH  HaceneHiia,  npe/iocTaBnenne  rpa>K,TanaM 
eAHHoro  /KiCTyna  k  otkpbitoh,  1  loan  oil  n  a/ipecnoii  imcjiopMannH  o  copnajiBHBix  3aKOHax  cficyc- 
panBHoro,  pernoHanBHoro  n  MyHHnnnajiBHoro  ypoBHen; 

•  CoKpameHne  BpeMeHH  n  ynpomeHiie  MexaHH3Ma  oiJiopMacniia  ;iOKy\icnTOB.  no/iTBepvK/iaiomux 
npaBO  Ha  noay'icnnc  toh  hjih  hhoh  connaaBHon  jibtotbi,  coKpameHne  o'lepe/icii,; 

•  Ooccncieime  c/uinoro  HncjiopMannoimoro  npocTpaHCTBa  n  6onee  3 cj) cj)  c  kt  11  b  n o ro  06  Me  Ha  hh- 
cJiopMamieH  MOKpy  ,3 c n a p t a m c n t a m  11  n  non b c/10 mct b c i  m bi m h  hm  opraHH3annaMH  b  copnanBHon 
ccjiepe; 

•  Ooccncieime  npoipannocTH  ynpaBnemia  n  npenocTaBnenna  ycnyr  rpa>K/ianaM  b  copnajiBHon 
ccjiepe. 

2.3  IlepcneKTHBbi  paiBimia  chctcmm  ynpaB.ieima  periiOHOM 

B  2004  ro/iy  nocne  anpo6an.HH  chctcmbi  npe/inonaracTca  nopaooTaTB  ee  cjiyHKHHOHanBHBie  h 
cepBHCHBie  bo3mo>khocth:  pa3pa6oTaTB  Ha  6a3e  TiinoBoro  APM  "Mcnc.TA'cp  no  opraHH3anHH  npo- 
neccoB  ynpaBnemia"  cneHnajiH3npoBaHHBix  no  bii/uim  ncaTcaBiiocTH  Bepcnii  (cjiHHaHCBi,  opraHH3a- 
Hiia  ynpaBnemia),  HHTerpnpoBaTB  TnnoBBie  APM  "Mcnc,T/Kcp  no  pa6oTe  c  HaceneHHeM"  c  cyinecT- 
ByioinuMH  nporpaMMHBiMH  KOMnneKcaMH  npneMa  HaceneHiia  b  connanBHOH  laimiTC  h  3/ipaBooxpa- 
HeHHH,  nonKnioHHTB  HOBBie  HHcjiopManHOHHBie  pecypcBi  b  ccjiepe  connajiBHOH  iainiiTBi  HaceneHiia, 
inpaBooxpanenna  n  KynBTypBi  (MHAH.  OAPMBOKC  n  np.).  pacninpiiTB  ncpcnia  .TOCTynnux  cep- 
bhcob  aim  'icnoBCKa  b  chctcmc  anpccnoro  b 3 a h m on c il c t b ii a  HaceneHiia  n  opraHOB  iicnonHHTenBHOH 
BnacTii  b  comianBHOH  ccjiepe,  nocTaBHTB  norionniiTcnBiiBic  Hhtcphct-khockh,  ripoBomiTB  ooyicnnc 
nonB30BaTeneii  pa6oTe  c  chctcmoh,  npopa6oTaTB  BonpocBi  HHcjiopManHOHHOH  6e3onacHOCTii. 
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Ochobhbim  HanpaBjieiiHCM  pa6oT  2005  ropa  mmieTCa  popaooTKa  h  Biieppenne  chctcmbi  b  bbi- 
OpaHHOM  MyHHminajiBHOM  o6pa30BaHHH  CaMapcKOH  oopacTH.  Upiib  TaKoro  Bncppcniip  b  OTpentHO 
BBlOpaHHOM  MyHHUIfflajIBHOM  o6pa30BaHHH  C  KOMnaKTHBIM  npOVKHBailHCM  VKHTCPCH  -  npOBeCTH  Ba>K- 
hbih  3KcnepnMeHT  h  HHTerpiipoBaTB  BOKpyr  comianBHoro  nacnopTa  Bee  >kh3hghho  Bamibie  coim- 
aJiBHBie  cepBHCBi,  hto6bi  ooccncn-iTB  pnn  HCPOBCKa  naHOOPBiimc  ypoocTBa.  otkpbitbih,  appecHbift  h 
3(|)(|)eKTHBHBffl  1 10,1X0,3,  OTpa)KaK)mHH  peajiBHyio  3a6oTy  pe(])op\mpyeMoro  rocypapcTBa  o  KaacpoM 
'icjtobckc.  OnBiT  TaKoro  Bncppcnna  no3BonnT  b  panbHeHineM  DBicTpo  popaooTaTB  h  ycoBepmeHCTBO- 
bbtb  CHCTGMy,  h  naqaTB  ee  MaccoBoe  Biicppcnnc  b  ropopax  h  pailonax  oOnacTH  b  nocpcpyioiquc  ro- 

PBI. 


3aKJiioHeHHe 

B  nacToamcH  paooTC  paccMOTpeHBi  ochobhbig  npoOneMBi,  KacaiomuccH  b 3a h mopc hctbhh  opra- 
hob  BJiacTH  h  naccpciina  npn  npepocTaBJiemiii  ycnyr  Haceneffliio.  EonbimiHCTBO  npoOneM,  B03HH- 
Kaiomnx  b  pe3ynBTaTe,  CBjnano  c  OTcyrcTBiieM  ponmioro  BaaHMopcHCTBHfl  KaK  MOKpy  rocypapcr- 
bghhbimh  CTpyKTypaMH,  TaK  h  MOKpy  roeypa pcT b c i  m  bi  m h  CTpyKTypaMH  h  HaceneHiieM,  a  TaioKe  ot- 
cyrcTBiieM  oopaTiioH  CBH3H  Ha  pcmcniia  npiniHMacMBic  Ha  BepxHeM  ypoBHe  h  Ha  3anpocBi,  nocTy- 
naiomnc  ot  rpavK.pan.  /Jna  pemeHiiJi  sthx  iipooncM  coapaiia  cpcpcpanbiiaa  qeneBan  nporpaMMa 
«3jieKTpoHHaa  Poccun  2002-2010  it.»  h  opiihm  H3  pernoHajiBHBix  McporipinrmH,  npoBOPHMBix  b 
paMKax  nporpaMMBi  h  pemaiomux  nacTB  3apan  nporpaMMBi,  nBJiaeTcn  npocKT  CaMapcKOH  oOnacra 
«Pa3pa6oTKa  ncpBoii  cicpcpH  chctcmbi  ynpaBacniia  pernoHOM  c  npHMeHeHHeM  MynBTHareHTHBix 
TexHonorHH».  IlnaHHpyeMBiH  cpox  peanH3auHH  npocKTa  c  2003  no  2008  rop.  B  nnnoTHOH  Bepcnn 
2003  ropa  y>Ke  perneHa  nacTB  3apan  no  noBBimeHHio  3(}k})ckthbiiocth  b 3 a h m op  c  m  c  t  b  h  a  opraHOB  BJia- 
cth  h  HacenemiJi  npn  nopy'icimn  rmt]>opManHH  h  ycnyr.  B  ochobhoh  nacTH  CTaTBH  onucanbi  rnaB- 
HBie  pe3yjiBTaTBi,  pocTurnyTBic  b  2003  ropy,  a  TaioKe  nepcneKTHBBi,  CBinaimBic  c  C03paiiHC\i  nop- 
CHCTeM  apMHHHCTpaTHBHBix  pernaMeHTOB  h  nepcoHajiBHoro  yneTa  iiaccpcniia  b  paMKax  pa3BHTH» 
chctcmbi  ynpaBPcniip  pernoHOM. 

CnacoK  jiHTepaTypbi 

[1]  Bhtthx  B.A.,  BopxoHqeB  ,H,.B.,  TpHqeHKO  E.A.,  CBCTKHHa  r.^3,.,  CKoOeneB  Il.O.  Pa3pa6oTKa  MynbraareHT- 
hoh  cqcTeMBi  qjra  MoqejiHpoBaqiM  qpoqeccoB  B3aHMopeqcTBHa  qaceneqqa  q  opraqoB  HcnonHHTenbHOH 
BnacTH  b  coqqajibqoq  ccj>epe  //  Tpypw  IV  MeacpyHapopHOH  Koqcjjepeqqqq  qo  npo6jieMaM  ynpaBPCHiM  h 
MoqejmpoBaqiM  cnoacHbix  chctcm  (CaMapa,  17-24  ihoha  2002).  -  CaMapa:  CHI1  PAH,  2002.  C.  414-423. 

[2]  EaTiqqeB  C.B.,  Bhtthx  B.A.,  reHepanoBa  Jl.fl.,  rop6yHOBa  T.®.,  KypyneHKO  3.A.,  JIaxHH  O.IL,  CKo6eneB 
n.O.  MypbTHareHTHbiH  HHTepHeT-nopTan  no  coqiioKynbTypHbiM  pecypcaM  CaMapcKOH  o6jiacTH  //  Tpypw 
IV  MeacpyHapopHOH  Koq(J)epeqqHH  qo  npo6jieMaM  ynpaBPCHiM  h  MoqenHpoBaHiM  cpopchwx  chctcm  (Ca¬ 
Mapa,  17-24  HioHa  2002).  -  CaMapa:  CHH  PAH,  2002.  C.  449-458. 
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Abstract 

This  parer  describes  the  experience  of  federal  and  regional  (by  the  example  of  the  Samara 
Region)  reforming  of  public  health  services  and  a  way  of  its  perfection  in  view  of  administrative 
reform  spent  for  the  country.  The  estimation  of  opportunities  of  optimization  of  public  health 
services  system  is  given  by  differentiation  of  functions  and  introduction  of  parameters  of 
productivity  of  management. 

BBetjetme 

3/tpaBooxpanennc  -  cnoacHaa  t^ymcmioHanbHaa  CHCTeMa,  Hyac/tatomaaca  b  hobbix  i lo/txo/tax  k 
ee  ynpaanemno.  EIbjbmcb  ocoooii  ajicpoit  /tcaTCJiBnocTH.  peajiroyioiqeK  npaBa  rpavKyuui  Ha  5kh3hb  h 
aqopoBbc,  3/tpaBooxpancnnc  /iojivkho  cTaTb  npnopiiTeTHbiM  HanpaBneHHeM  bkohomhucckoh  h  cohh- 
aJibHOH  noJiHTHKH  rocy/tapcTBa  [1],  EpavtoTnoc  h  3t[)(|)CKTHBnoc  Hcnonb30BaHne  cpe/tCTB  h  bjihjihhh 
OTpacnn  cnoco6HO  cymecTBeHHO  noBbiciiTb  ripcpcntn  ee  BOiMoncnocTcii  [2]. 

B  1972  ro/ty  Bcevrupnaa  opraHH3aH.ua  'i/ipaBooxpaneniin  iiputHana  cymecTBytomyio  b  CCCP 
CHCTeMy  3/tpaBooxpanenna  nynncH  h  pcKOMcn.TOBana  ee  /urn  pacnpocTpaneniia  b  qpyrux  cipaHax.  K 
covKancnnio,  eoBCTCKaa  Moqcnb  aBJianacb  Kpaiine  3aTpaTHOH,  h  b  coBpeMeHHBix  ycnoBiiax  npuxo/iHT- 
ca  HCKaTB  6onee  '.xjxjicKTHBiibic  tkohomuhcckhc  no/txo/tbi  k  ynpaBnemno  /icaTCJiBnocTBio  oTpacnn. 
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3Tanbi  pc(|)opMiipoBainin  chctcmw  3.ipaBoo\paneniiii 

3a  nocne^HHe  30  neT  Mco.iMOKpaxMO  npennpHHHManHCb  nontmcn  coBepmeHCTBOBamiJi  oxene- 
CTBeHHOH  chctgmbi  x.xpaBooxpaMCMMsx.  BKJiioHaa  (JiHiiancHpoBanHC,  nnaHiipoBaHHe  h  CTHMymipoBa- 
HHe  ^eaTenbHOCTH  mc.xmmmmckmx  yipc/KMcniiii.  Ochobhbimh  xa.xanaMM  pc(])op\i  nBnnniicb:  noBtime- 
HHe  Ka'iccTBa  mc.xmmmmckom  no  mo  mu.  3(}x})ckxmbmocxm  xpyua,  a  Taioxce  papnoHanBHoe  pacxo/xoBaMHC 
cJ)HHaHCOBBix  n  MaTepiiajiBHBix  pecypcoB  OTpaCHH. 

IlepBBffl  3KcnepnMeHT  6bih  npoBeueH  b  1967-1969  ro^ax  (1  3Tan)  h  b  1974-1975  ro^ax 
(2  3Tan).  B  ero  ocHOBy  6bijio  nono>KeHO  pacimipeHne  npaB  pykobo/imtcmch  yipoK.xcMMM  b  uacra 
(J)OpMHpOBaHH3I  MiXaXMOrO  paCMMCaMMM.  HOpMaTIlBOB  Haipy3KH  H  B03M02KH0CTCH  MaTepHajIBHOTO 
CTHMynupoBaHHJi  nepcoHana.  B  1982-1986  ro^ax  ocymecTBneH  OHcpc/iMoix  3KcnepnMeHT,  CTaBHB- 
ihhh  aa/iancix  m n t c n c m (]) m  k  a  m  m  i  o  kochmoto  cjjoH^a.  3KcnepiiMeHTBi  He  uocTiiraH  o>KH,xacMBix  pe3ynB- 
TaTOB  no  npM'ninc  orpaHnneHiM  caMOCToax cm b moot m  pyKOBO/iMTCJicix  mc.xmmmmckmx  yupencneHnix 
paMKaMH  cjxomxa  onnaTBi  Tpyua. 

CneayiomHH  SKcnepiiMeHT,  nonyuHBiHHH  Ha3BaHne  «hobbih  xo3JfflCTBeHHbiH  MexaHH3M»,  6biji 
ocHOBaH  Ha  npnHunnax  SKOHOMiiuecKoro  nnamipoBaHiia  paxBMiMsx  oTpacnn,  HMeHyeMBix  ccro.xna 
MeHeA>KMeHTOM.  Oh  npoBojuxncn  b  KyixOBMncBCKOM  (HBrae  CaMapcKoil),  KeMepoBCKoil  h  JIchhh- 
rpa.xcKOH  oOnacrax  b  1988-1993  ro.xax.  BnepBBie  6biji  peanH30BaH  Mcpexo.x  k  cncTeMe  nonHoro 
(})OM,io,xcp>KaMMXi  h  nonymeBoro  HopMiipoBaHHoro  ([umancHpoBanMH  riepBM'nioro  3BeHa  mc.xmmmm- 
ckoh  mo  mo  mux,  k  onnaTe  3a  0Ka3aHHBie  mc.xhmmmckhc  ycnyra  h  MC>Kyipe>K,xcMHCCKMM  pacueTaM, 
BHeApeHa  MCTO/iMKa  x  a  p  h  (jxx)  6  p  a  3  o  b  a  m  m  sx .  3a  chct  .xoxo.xob,  nonynaeMBix  H3  pa3HHHHBix  hctohhh- 
kob,  nepBHHHoe  3BeHo  ocymecTBnano  co6cTBeHHyio  .xcxixeMBMocxB,  a  xaicace  onnauiiBano  mc.xmmmm- 
CKHe  ycnyra,  npe.xocxaBnennbic  ero  naiiMCMTaM.  Hero pacx  o.xo b a m m bi c  cpe.xcxBa  HanpaBJininicB  Ha 
MaTepnajiBHoe  noompeHne  h  counajiBHoe  pa3BHTne  KonneKTHBOB[l]. 

3tO  n03B0HHH0  yCHJIHTB  XKOMOMMHCCKyiO  3aHHTepeCOBaHHOCTB  H  OTBeTCTBeHHOCTB  pa6oTHHKOB 
3a  KOHenHBie  pe3ynBTaTBi  CBoeii  pa6oTBi,  a  TaioKe  npoBecra  peopraHroapmo  jxchcomom  cctm:  coa.xa- 
BajmcB  h  pa3BHBajiHCB  CTau,HOHapo3aMemaiomHe  (JiopMBi  mc.xmmmmckom  noMomu,  coKpamaiicfl  Henc- 
nonB3y eMBiil  kochmbmx  (])om,x.  B  CHCTeMy  x.xpaBooxpanenHH  cTann  npHBJieKaTBcn  30 n on  1 1  mx cm b m bi c 
(JjHHaHCOBBie  cpe.xcxBa. 

B  pe3ynBTaTe  BMC.ipeMMsx  hoboto  xoxxHxcxBCMMoro  MexaHH3Ma  b  CaMapcKoil  oOnacra  yuanoct 
.UoOhtbcxx  cymecTBeHHBix  KauecxBennBix  h  KonHuecTBeHHBix  H3MeHeHnil  b  cncTeMe  x.xpaBooxpanc- 
mia,  a  HMeHHo: 

•  ynynniniiHCB  ocHOBHBie  noKa3aTenn  3/iopoBBXi  HaceneHiisi  h  x.xpaBooxpanenHH  (chh3hjihcb  ypoB- 
hh  rocmiTanroaruiH,  oOiueil,  MaTepuHCKOH,  MMa/ieMMCCKoix  h  nepuHaTajiBHoil  CMepTHOCTH,  co- 
KpaTHnacB  cpenHxra  ,xn mxc  n  b  m  oc  x  b  npcOBiBanMJi  Soubhoto  Ha  kohkc,  onTHMH3HpoBancn  noKa3a- 
TenB  OOCCMCHCMMOCXM  KOHKaMH,  yMeHBHIHJIOCB  HHCJIO  a6opTOB,  yB eJIHHHJIOCB  epCMMCC  KOHHHe- 

ctbo  ,imcm  pa6oTBi  kohkh  b  ro.xy); 

•  npaKTHnecKH  6bihh  n m k b m,i m po b a n bi  onepenn  Ha  rocnHTanH  ianMio; 

•  ynynninnacB  npeeMCTBeHHOCTB  b  neneHUH  6ohbhbix  Ha  pa3HHHHBix  3Tanax  mc/ihhhmckom  no- 
mohih; 

•  coKpaTHJiocB  o6mee  hhcho  5Kano6  Haccncniia. 

3tot  3KcnepHMeHT  CTan  nccTan.iapTnBiM  h  cmcjibim  uiaroM  k  nnKBunapnn  cnovKMBmcrocH  b 
BOCBMitnecjiTBix  ro,3ax  /iHc6ajiaHca  \ic>K,3y  n OTp eo n 0 ex h m m  HaceneHiw  b  mc.xmmmmckom  noMomu  h 
MMCFOIMMMMCH  B  CHCTeMe  (|)HHaHCOBBIMH  peCypCaMH.  Oh  nOKa3ajI,  'ITO  OTC'ICCTBCnnajI  CHCTeMa  i.XpaBO- 
oxpancnMJi  HMeer  Goubhioh  MOTcnuMan  pcfJiopMMpoBanMH  h  MO>KeT  6bitb  eyiHCCTBcnno  ynyimcna  [1], 

/JanBMCMmcMy  npo.XBH/KCMHio  3 k c n e p m m e n t a  noMemana  CHTyapna  skomomm'icckom  HecTaSniiB- 
HOCTH,  BBICOKOH  HH(J)IMUHH,  HaCTynHBHiafl  BO  BpCMH  SKOMOMM'ICCKOrO  KpH3HCa  1994  TO^a.  llOHBM- 
nacb  h  npiiHJUia  Ka  t  a  dp  o  (])  m  'i  ec  k  h  c  paiMcpri  3a,xon>K'cnnocTB  nepBM'inoro  3BeHa  mc.xmmmmckom  no- 
mouih  3a  OKa3aHHbie  ycnyra,  mto  npHBeno  k  orpaMM'ieMMio  .ioctvmmoctm  cTapnoHapHOH  h  cneunanH- 

3HpOB3HHOH  MC.XMMMMCKOM  MO  MO  MUX. 
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B  3thx  HenpocTtix  ycnoBiiax  HaHHHancn  hobbih  3Tan  peijiopviHpo  Banna  ippaBooxpanenna  - 
CTaHOBnemie  h  pa3BHTiie  viepnnnncKoro  CTpaxoBanna.  HecMOTpn  Ha  Tpy.inocTn  nepnopa  skohomh- 
necKOH  necTaonjiBiiocTn.  hmghho  BneppeiiHC  hoboto  xoiaiicTBennoro  MexaHH3Ma  no3BonHJio  b  non- 
hoh  Mepe  peanH30BaTB  Ha  TeppHTopira  CaMapcKOH  oBnacTH  3aKOH  PO  «0  vie.innnncKovi  CTpaxoBa- 
hhh  rpaacpaH  b  Pocchhckoh  ®e,xepanHH». 

Bbcpchhc  o6a3aTenBHoro  viepiinHiicKoro  CTpaxoBanna  6bijio  CBoeBpeMeHHBiM  h  cpnncTBcnno 
npaBHJiBHBiM  pemeHHeM,  ho3bohhbuihm  yMeHBHiHTB  HeraTHBHBie  nocncpcTBiia  oiop>KCTnoro  pc(]in- 
UHTa  nepnopa  TKonoviii'iccKoro  KpH3Hca  h  coxpaHHTB  xppaBooxpanenne  Kax  OTpacnB.  3to  6bih  Me- 
xaHH3M  pajiBHenuiero  pec])opvinpo  Banna  xppaBooxpanenna.  cnoco6cTBOBaBHiHH  rioBBimcnnio  otbgt- 
CTBeHHOCTH  rocypapcTBa  3a  oxpaHy  ipopoBBa  rpa>Kpan.  Enina  coapana  paooTaiomaa  cucTeMa  iainn- 
tbi  npaB  napneHTOB,  ooccnemiBaiomaa  hx  KoncTnxynnonnBic  npaBa  Ha  BecrniaTHyio  viepnnnncKyio 
noMoniB.  IlpofloiDKHiiocB  KopeHHoe  npeo6pa30BaHHe  chctcmbi  B3aHMOOTHonieHHH  b  ccjiepe  OKaaanna 
MepHHHHCKOH  rioMomH.  B  nonHOH  Mepe  nanaii  peanH30BBiBaTBCn  npnHunn:  «pcni>rH  cnepyiOT  3a 
nau,HeHTOM». 

B  to  >Ke  b  pc  via  b  pe3ynBTaTe  HepaBHOMepHoro  pacnpepcncnna  cpepCTB  (JiynKnun  cTpaxoBaTena 
Hepa6oTaiomero  naccneniia,  B03Ji05KeHHBie  Ha  opraHBi  MecTHoro  cavioynpaBJicnna.  poidkhbim  o6pa- 
30M  He  BBinonHUJiHCB.  IIpH  3tom  oTBeTCTBeHHocTB  3a  ncnapnoKamcc  BBinojiHeHne  3thx  (JiynKnun  He 
6BiJia  ycTanoBJicna  3aKonopaTCJicvi. 

JljifL  BBixopa  H3  caovKHBincnca  cnTyanun  b  CaMapcKOH  oonacTH  6bijio  ripnnaTO  pemeHne  o  ueH- 
ipajiH3aHHH  cpcncTB  Ha  ooaaaTCJiBiioc  viepnnnncKoc  CTpaxoBaHHe  Hepa6oTaiomero  naccjienna  c  ne- 
pepaHen  ({lynKiinH  CTpaxoBaTena  ApvinnncTpannn  o6nacTH.  Hobbih  nopapoK  onnaTBi  viepnnnncKnx 
ycnyr  b  CHCTeMe  oGaiaTcnBiioro  mc.th  nunc  koto  CTpaxoBanna  naccncnna  ooccncniui  napnc>Kamec 
(JiHHaHCHpoBaHHe,  b  tom  HHCJie  pa3penBHoe  -  ncp  nun  noil  vi  cp  n  k  o  -  c  a  n  n  t  a  p  n  o  ii  novioinn  h  vicpnnnn- 
ckhx  yipoKpennii  BTopnnnoro  3BeHa,  b  pe3ynBTaTe  npoH3oniiio  hctkoc  paipcncnne  (JiynKnun  h  ot- 
BeTCTBeHHocTH  n p o n a  bop ht Cxi c h ,  aaKaaniiKOB  h  iioTpconTcacH  viepnnnncKnx  ycnyr. 

Haiiooncc  aiiannvioii  Bexoii  Ha  iTanc  paiBii  ina  viepHnnncKoro  CTpaxoBanna  cTana  yTBcp'/Kpcn- 
naa  npaBHTeuBCTBOM  Pocchhckoh  Oepepannn  b  cemaopc  1998  ropa  nporpaMMa  rocypapcTBcniiBix 
rapaHTHH  ooccncicnna  rpaacpaH  Pocchhckoh  Oepepaniin  occruiaTnon  vte/iunnncKon  iiomoiubio, 
ycTanaBaiiBaiomaa  epnnwc  nopxopBi  k  nnaHiipoBaHHio  pacxopOB  Ha  BppaBooxpanenne  3a  chct 
cpcncTB  oiopvkctob  Bcex  ypoBHen  h  o 6 a 3 aT c a b ii o ro  MevuinuncKoro  CTpaxoBanna. 

Ee  peajiHianna  b  onpepcncnnoii  CTeneHH  ooccncniBacT  «npoapannocTB»  (jmnancoBBix  noTO- 
kob,  nanpaBJiaeviBix  b  appaBooxpaneiiHC,  scJkJjckthbhoctb  ncnonB30BaHH5i  nvicioinuxca  pecypcoB, 
copciicTByeT  p  e  c  Tp  y  ktv  p  hi  a  n  h  h  orpacnn  h  yiacTino  cy6BeKTOB  Pocchhckoh  Oepepaniin  b  peiueHnn 
BonpocoB  oxpaHBi  apopoBBa  naccncnna. 

CoBepmeHCTBOBaHHe  chctcmbi  pernonanBiioro  appaBooxpanenna  6bijio  npoponaceHO  b  1999 
ropy,  Korpa  no  HHimnaTHBe  ryoepnaTopa  CaMapcKOH  oonacTH  HananacB  pe(])opvia  ynpaBJienna.  oc- 
HOBaHHan  Ha  npiiHunnax  « x o a n c t n h ec ko ro  nopxopa»  -  chctcmhocth  h  caviooprannaanHU.  Bbih  co3- 
paH  nepBBiH  b  pernonc  KopnopaTHBHBiH  TeppuTopHajiBHBiii  mcphhhhckhh  nemp,  oBbcphhhbihhh  no 
(JjyHKHHOHajiBHO-TexHOJiorHHecKOMy  npHHHuny  hcckoubko  mcphhhhckhx  ynpoKpeHiiii  ophoto  H3 
paiioHOB  ropopa  CaMapBi.  Co3paHHe  neiiTpa  noTpe6oBano  npoBcpcnna  BHyTpeHHero  aypiiTa  h  pecT- 
pyKTypn 3apnH  nvicioinuxca  pecypcoB. 

Ochobhoh  nc-XBK)  peHTpa  aiijiajiocb  noBBiiueHne  CTpyKTypHOH  scJuJicktubhocth  3ppaBooxpaHe- 
hhji  nyTeM  KopnopaTHBHoro  ncnonB30BaHH5i  nvicioninxca  pecypcoB,  co3HaTenBHoro  orpann'ienna 
(|jHHaHCOBOH  caviocToaTcaBiiocTn  oTpenBHO  BiaTBix  ac'icono-npoilinaaKTiHiccKnx  yipoKpennii.  Ero 
Bapanavtn  cTano  coBMecTHoe  HcnonHeHiie  mcphuiihckiix  ycnyr,  a  TaK>Ke  hx  KopnopaTHBHBiH  3aKa3.  B 
pe3ynBTaTe  oOBepunenna  3aKa3a  a])opvinpoBaaca  3naliiiTcaBni>iii  no  o6BeMy  rapaHTiipoBaHHBiH  no- 
tok  6ohbhbix,  pa3MemaeMBiH  Ha  6onee  bbitophbix  yc-xoiinax  bo  bhcihhhx  pna  ueHTpa  CTaniionapax. 
hto  no3BonHno  Ha  Te  5Ke  cpepcTBa  nponemiTB  6onBiue  nannenTOB. 

3tot  nepBBiH  onBiT  oOT^epunenna  mcphhhhckhx  ylipoKpennii  KpynHoro  paiioHa  b  caMoopraHH- 
3yiomHHC5i  «xohoh»  noKa3an,  hto  Taxaa  cucTeMa  3(|)(|)eKTHBHa.  CHH3HnacB  ctohmoctb  rocnHTanH3a- 
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hhh,  yMeHtiiiHJiocB  hhcjio  «bhcihhhx  roc n h t an h 3  h  h  h  h  »  h  pjiiitcjibhoctb  npeOBiBanna  Ha  oo-Bbiih'i- 
hoh  KOHKe,  y b cjihhhjiocb  KOJiHHecTBO  rianHCHTOB.  ripo-BcicniiBix  no  c  t  a  h  h  o  1 1  ap  o  3  a  m  c  1  h  a  1  o  1 11  h  \i  Tex- 
n O-BO run m.  3to  -  KOHKpeTHbin  npnMep  peantHon  onniviHiHiiH h  chctcmbi  ippaBooxpancima.  nony- 
hhbhihh  b  2000-2003  ropax  pacnpocTpaHeHHe  Ha  TcppiiTopnax  panoHOB-caTenjiHTOB. 

B  3/ipaBooxpanennn  oo.BacTii  BiieppaioTca  h  ppyrnc  iiobbic  opraiiHiaiiHoimBic  TexHonornn: 
coapaiiBi  h  paiBHBaioTcn  cnyacObi  Bpanen  o6men  npaKTHKH,  hootjio>khoh  mcphhhiickoh  noMomn  b 
yipoKpcniiax  nepBHHHoro  3BeHa,  ct  a  h  h  o  1 1  a  p  o  3  a  m  c  1  a  a  1  o  1  h  h  e  bhpbi  mcphhhiickoh  noMomn,  opraHH- 
30BaHa  H,eHTpajiH30BaHHaa  3aKymca  McpHKaviciiTOB  h  ooporocToaiiicro  ooopypoBaiiHM. 

CnepyiomHM  HiaroM  no  pc(|>op\iHpoBaiiHio  CTano  ynacrae  CaMapcKOH  oOnacra  b  3KcnepHMeHTe 
no  (|)HHaHCHpoBaHHK>  poho.bhhtc.bbiibix  oobcmob  mcphhhiickoh  homo  mu  ncpaooTaioiHiiM  neHcnoHe- 
paM  H3  cpe/iCTB  neHcnoHHoro  cj)OHpa  Pocchhckoh  OepepapHH. 

BMecTe  c  TeM,  npn  3HaHHTeiii>HOM  oobcmc  bbihojihchhoh  paooTBi  n  (])nnancoBBix  B-Bovkciihh  b 
iopaBooxpanciiiic  poidkhoh  OTpann  He  nony'iciio.  ocyniccTBacimMC  MeponpnaTna  He  OKaaaPH  pcii- 
CTBeHHoro  BJinaHHa  Ha  noKa3aTenH  3popoBba  naccJiciiHH.  Otchcctbciiiioc  ippaBooxpaiiemic,  b  tom 
'1130-3  c  b  CaMapcKOM  pcnionc  b  nacToamcc  ripe  via  x  ap  a  kt  ep  h  3  y  ctc  a  nann'incM  KOMnneKca  cjio>kho 
pciiiacviBix  npoOPCM. 

Ha  (Jioiie  coxpaiiaioiHciica  tciipciiiihh  ciiHVKCima  yponiia  apopoBBH  nacc-3ciina  h  riponcxo,iaiiinx 
b  CTpaHe  pcrionypaiiHoiiiiBix  riponeccori  OTMC'iacTca  iiccoanaiicnpoBaimocTB  rocypapcTBcmiBix  ra- 
paHTHH  npc,iocTaB-3ciina  rpa’/Kpaiiavi  OecnnaTHOH  mcphhhiickoh  noMomn  h  hx  ([iimaiicoBoro  o6ec- 
nc'iciiiia.  Koxopaa  (jiaKTH'iccKH  KOMneiicupycTca  3a  cict  iiacc-3cnna  [3]. 

Ha  narovi  BeepoecHHCKOM  nuporoBCKOM  C3,C3,3C  ripa'ieii  mhhhctp  i.ipaBooxpaiiciiiia  h  cohh- 
anbHoro  paaBiiriia  P®  MnxaHn  3ypa6oB  npH3Han,  hto  ero  He  ycTpaHBaeT  c.30>KHBiiiaaca  ciiTyanna  b 
3ppaBooxpaHeHHH,  OTMeTHB  Kax  n 0-3 o >k I3T e .3 b 1 1  b i H  (jiaKT  3aniiTcpccoBaiinocTB  mcphkob  b  npeo6pa30- 
BaHHaX,  KOTOpBIC  IiaVIC'ICIIBI  B  npoucccc  OCyilICCTB.3CIIIia  pc(]iopM. 

Ophhmh  H3  npiiHHH  Tpypnoro  npo,iBH>Kciiiia  c piiiiOH  noJiHTHKH  pcijiopM  aripaioTca  oomcpoc- 
CHHCKaa  npoopcvia  HeeoBepmeHCTBa  ynparipcinia  b  ucjtom  h  opraiin3aiinoiiiio-CTpyKTypiiBie  oco- 
OeHHOCTH  CHCTCMBI  i.ipaBooxpaiiciiiia  B  HaGTHOGTH,  pCIICIITpiL3H3aiIHa.  OTCyTCTBHe  KOOp.lHIiailHH 
pencTBHH  pa3-3H'iiiBix  cvmcKTOB  ooiHCCTBCiiiioro  (]) h 1 1 a 1 1 c h po b a 1 1 h a  3/ipaBooxpaiicima  [4]. 

n 0,106 1 ioc  nono5KeHne  pen  TpcoycT  Hiviciiciiiia  nopxopoB  k  peijiopMHpoBaiiHio  appanooxpanc- 
hhh  h  o03,cktob  pcijiopM.  Hco6xo,3hmbim  ycnoBiieM  ycneimiBix  h3mchchhh  b  OTpacJin  ariJiacTca  kom- 
nneKCHOCTB  penicillin  3apan  pciliopMHporiaiina.  riKPio'iaioiiiaa  cootiiccciiiioctb  ociiobiibix  nonoiKe- 
HHH  pOCCHHCKOTO  H  MC'/KpyiiapOPIlOrO  3aKOI IO,3aTC-3 BCTBa,  CO'ICTailHC  (})C,3Cpa-3BIIBIX  HHTepecoB  H 
HHTepecoB  cyOteKTOB  Pocchhckoh  OcpepaiuiH,  BoccTaHOBJieHHe  BepTHKann  ynpaBnciiiia  b  ippaBo- 
oxpaHeHHH. 

Hy5KHI>I  IIOBBIC  MCTOPBI  ynpaB-3CIIIia,  apCKBaTIlBIC  yC-30BHa\l  pMHOHHOH  3KOHOMHKH,  y'lHTBI- 
Baioiiiiic  MCVKpynapopiiBiii  ontiT  h  ero  iiiiTcrpaiiHio  c  TeM  nynniHM,  hto  obipo  HaKonneHO  b  otcicct- 
BeHHOM  3,3paBOOXpailCIIHH. 

«Hco6xo,3hmo  H3MeHHTB  OTiioinciiiia  vic>K,3y  ynpaB-3ciina\iH  h  ripa'iaviH  h,  b  koiiciiiom  cictc, 
MC>K,3y  OOIHCCTBOM,  C  ero  HHCTHTyTaMH  BJiaCTH,  H  CHCTeMOH  3,3paBOOXpailCIIIia»  [5]. 

CooTBeTCTBeHHo,  ,30CTn>KciiHc  u,eneH  oTpacneBon  nporpaMMbi  pccTpy KTypnianii h  ippaBooxpa- 
nciiiia.  npoeKT  KOTopon  oOcyacpanca  Ha  anpcnBCKiix  2004  ropa  napnaMeHTCKHX  cpyiiiaiiiiax,  bo3- 
M05KH0  npn  yCJIOBHH  n  OC-3  cpo  B  aTC-3  B 1 1 0  TO  CO-3H>KCIIHa  C  ())CPCpa.3BHOli  npOipaMMOH  apMHHHCTpaTHB- 
HOH  pC(|)OpMBI.  Pc3y-3BTaTOM  ap M H 1 1 H CT paT H B 1 1 BI X  npeo6pa30BaHHH  POJDKHO  CTaTB  C03PaHHe  ynpaB- 
ireHHecKoro  annapaTa,  cnocooiioro  ooccriciiiTB  chctcmiioctb  h  nocncpoBaTCPBiiocTB  riporiopiiMBix  b 
CTpaHe  pc(|)op\t  ippaBooxpanciiiia. 

Te3HC  O  nOBbmieHHH  3(|j(JjeKTHBHOCTH  CHCTCMBI  (}jCPCpiL3BIIBIX  OpraHOB  HCnOJlHHTCJIBHOH  BJiaCTH 
Hamen  OTpa>KeHHe  b  YKa3e  npe3npeHTa  Pocchhckoh  Ocpepaiinn  «0  Mepax  no  npoBcpeiiHio  apMH- 
HHCTpaTHBHOH  pcijiopviBi  b  2003-2004  ropax».  Ophhmh  H3  npiiopiiT cthbix  HanpaBneHHH  paHHOH  pe- 
(JjopMBi  aruiaioTca  hckpio'ichiic  py6-3HporiaiiHa  h  opraiiHaaiiHoiiiioe  pa3peneHHe  (jiynKiiHH  h  nonHO- 
MOHHH  (|lCPCpa-3BIIBIX  OpraHOB  HCHO-3IIHTC-3BIIOH  BJiaCTH. 


311 


/(eHCTBCHHBIM  Cn0C060M  OnTHMH3aU,HH  OpraHH3ai],HOHHOH  CTpyKTyptl  rocynapcTBeHHtix  opra¬ 
HOB,  AeueirrpaAir-iauiTiT  BBinonHefflM  (]>yiiKiiiTiT  h  npenocTaBJieHHJi  ycnyr  mbamctcm  biicapciiitc  pe- 
3yJIBTaTHBHOrO  6 10,3/KCT IT p() Bail IT M .  KoHTpOAB  113,3  pC 3VA BT 3T3 M IT  ACHTCABIIOCTIT  rOCV/iapCTBCimBIX 
CTpyKTyp  iicooxoaitm  b  uenax  BBi6opa  onTHMantHoro  rocynapcT  bc  i 1 1 loro  ynpaBACiiHM.  a  ah  Hero  Tpe- 
oyeTCfl  iin(])opMai[HH  o  pe3ynBTaTax  ynpaBACiiHCCKiTX  botachctbith.  Ilo3TOMy  npeflCTaBnaeTca  Heo6xo- 
Ahmbim  biicapciiitc  b  npaKTHKy  rocyxapcTBen no ro  ynpaBneHiw  noKaxaTC-Xcii  pe3ynBTaTHBHOCTH. 

HanajioM  a,x m it  i  i  it  e  x  p  aT  it  b  i  i  o ii  pe(])op\iBi  b  CaMapcKOH  o6nacTH  hbhjiocb  IlocTaHOBJieHne  Ty- 
6epHaTopa  CaMapcKoii  o6nacTH,  npiTiunoe  b  2002  ro/iy  h  n  p  e  a  y  c  m  a  Tp  it  b  a  i  o  i  ii  e  e  nepexop  Ha  cucTeMy 
6 1 0,3/KCT IT  pO  B  3 1 1  IT  H ,  KOTOpafl  OCHOBaHa  Ha  MOHHTOpHHre  HIl/lHKaTOpOB  3aTpaT,  CeSeCTOHMOCTH,  npo- 
flyKTHBHOCTH,  3lJ)(})eKTHBHOCTH,  pe3yJII>TaTHBHOCTH.  H,eAH  pa3pa60TKH  CHCTeMBI  HIl/lHKaTOpOB  -  nO- 
BBIHieHHe  3(|)(JjeKTHBHOCTH  OIOA’/KCTIIBIX  paCXOAOB  H  pe3yJIBTaTHBHOCTH  ACHTCABIIOCTIT  OpraHOB  TOCy- 
XiapcTBeHHoro  ynpaBAeiiim. 

CavtapcKaji  o6nacTB  CTana  opnoii  H3  TeppHTopHii  npoBCACiiiiH  3KcnepiT\ieiiTa  b  ccjiepe  rocypap- 
CTBeHHoro  ynpaBneHHii.  Bo  HcnonHeHiie  monBCKoro  2002  ro/ia  coraameima  AxMinmcTpannn  Ca¬ 
MapcKOH  oGnacra  h  Mhhskoh o m p  a  3  b  it  t  it  h  PO  ry6epHaTopoM  CaMapcKOH  o6nacTH  yTBepvKACiia  npo- 
rpaMMa  npoBCAcmiH  3KcnepHMeHTa  b  ooaacra.  B  KanecTBe  muioTHoro  opraHa  HcnonHHTentHOH  BJia- 
cth  6 but  onpepciicir  AcnapTaMein  a.ipaBooxpanenm-i  (iibihc  MHHHCTepcTBo). 

O.AHOH  H3  33A3H  3KCnepHMeHT3  HBA5UICH  (JjyHKHHOHajIBHBIH  aHajIH3  AeaTeUBHOCTH  ,xcnapTa\ien- 
Ta,  KOTOptlH  n03B0HHH  yTOHHHTB  H  p  a  1 1  IT  O II  an  TT  3  IT  pO  B  3  TB  ([lyilKIIITIT  ynpaBACHHH,  a  TaK5Ke  pa3pa6oTaTB 
noKa3aTenH  ynpaBJieHHecKOH  pe3ynBTaTHBHOCTH,  mbamioihitccm  iicooxoaitmbim  ycnoBiieM  aACKBaTiio- 
ro  pecypcHoro  ooecne'ieiiiui  achtcabiioctit  Aaimoro  opraHa  HcnonHHTenBHOH  BJiacTH. 

B  ueiiax  noBBiiiiemui  3(|k})cktitbiioctit  h  ycTOHHHBOCTH  ynpaBneHiM  3 a p a b o o x p a 1 1 c 1 1 it e m  npe,A- 
JI05KCH0  C03A3TB  TpH  areHTCTBa,  3aAanaMH  KOTOpBIX  HBAHCTCH  o6eCneHeHHe  CHCTeMBI  3ApaBOOXpaiTC- 
hhh  Heo6xoAHMBiMH  pecypcaMH,  OKa3aHHe  rocyAapcTBCiniBix  ycnyr  h  BBinoAneiiiTC  iTcnoAiiiTTCABiio- 
pacnopflAHTeuBHBix  (jryHKHHH.  B  cootbctctbitit  c  BBimecK33aHHBiM  areHTCTBa  MoryT  bihtb  Ha  cc6a 
HecneuniJiHHecKHe  Ann  opraHa  rocyAapcTBCiinoii  BJiacTH  (jiyiiKiiiT it. 

CyTB  pa3pa6oTaHHOH  b  paMKax  3KcnepHMeHTa  CTpyKTypBi  yripaBACinui  OTpacABio  3aKJiK>HaeTCH 
B  OpraHH3aiIHOHHOM  pa3,ACACIIITIT  4»yHKL|HH  H  nOJIHOMOHHH  MOK'Ay  ACnapTaMCIITOM  3ApaBOOXpailCIIIT!-[ 
n  areHTCTBaMH .  Ha  BBicmeM  ypoBHe  yupaBAcmui  (AcriapTaMciiT )  npiTiiiTviaioTca  CTpaTerHHecKHe  pe- 
IIICI IIT5T.  H  OCyiHCCTBAHCTCJI  IlOpMOTBOpHCCKafl  ACHTCABIIOCTB.  Ha  IIIT'A'CCTOHIHITX  ypOBHHX  (areHTCTBa) 
OCV 1 1 ICCT  B  AM  CT  C  SI  OOCCTTCHITBaiOIHaH  ACMT  CABI IOCTB,  IipiTIlITMaiOTCM  OnepaTHBHBie  ynpaBACinCCKITC 
penicillin.  Pa3ACACimc  3a,xaH  ynpaBACiiiTM  no  ypoBiiMM  noBBimaeT  kauicctbo  it  3(J)(})eKTHBHOCTB  ynpaB- 
JieHHeCKOH  ACMTCABIIOCTIT. 

3aKJiiOHeHHe 

TaKHM  o6pa30M,  ucab  rocyAapcTBeimoii  iioaittitkit  b  oOAacTiT  3ApaBooxpanciiHM.  onpeACACiman 
B  KoHHenUHH  paiBITTTTM  BApaBOOXpailCIlITM  H  MGAHHHHCKOH  HayKH  POCCHHCKOH  OcACpaillT IT.  MOVK'CT 
6bitb  AOCTHriiyTa  nyTeM  pecTpyKTypH3aHHH  chctcmbi  3ApaBooxpanciiHM  npn  OAiiOBpcMciinoiT  onTH- 
MH3au,HH  opraiiiTiauiToinioiT  CTpyKTypBi  rocyAapcTBCiniBix  opraHOB. 

P  C  (]lO  p  M  IT  p  O  B  a  1 1  IT  C  opraHOB  IT  C II OA 1 1 ITTC  A  B 1 10  IT  BA3CTIT.  MBAMIOIIICCCM  Ba’/KIICITIIIITM  IianpaBACIlITCM 
ceroAHauiHen  iioaittitkit  n p a b it t ca bctb a,  KaK  noKa3aji  npoBOAHMBin  b  CaviapcKoii  oGnacra  3Kcncpn- 
MeHT,  oy,ACT  cnoco6cTBOBaTB  pcaAiTiauiTiT  rnaBHBix  (jiynKUiTiT  rocyAapcTBa  b  OOAacTiT  oxpaHBi  3Aopo- 
BBM  rpaVKAail,  BBinOAIICIlITIO  COUHajIBHBIX  rapaHTHH  H  AM  BI  1C  IT  I  lie  My  IipOABIT’A'CIlITIO  pe(])Op\T,  npOBO- 
AHMBIX  B  OTe'ieCTBCIlIIOM  3ApaBOOXpailCIIITIT. 
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Abstract 

In  the  article  we  consider  an  economic -mathematical  model  of  a  modern  Russian  region.  This 
model  provides  the  analysis  of  economic  prospects  of  the  region,  helps  to  find  a  compromise 
among  interests  of  participants  of  various  economic  processes  and  gives  opportunity  to  optimize 
price  and  tax  policy.  The  model  was  developed  with  the  help  of  subdefinite  calculation 
technology,  which  sufficiently  extends  scope  of  possibilities  of  economic  model  researches. 

BBe/tetme 

Otxo/i  ot  u,eHTpaini30BaHHi>ix  npitHitimoB  ynpaBJiefflta  skohomhkoh  nocTaBHJi  Pocchio  nepe/t 
n c o 6 x o,i it m o c t b i o  ocbohtb  npitniiiiiibi  iKonovni'iecKoro  pcryaitpoBaniia.  HcriOJibiyeMbie  b  pa3BHTbix 
CTpaHax  3ana,ia.  Ochobhbimh  pbi'iaraMH  ynpaBnemia  b  stom  cay'iac  aBJtaioica  iteHbi  it  Haaorn.  U,e- 
HOBoe  ynpaBJiefflie  BKmouacT  pcrynupoBaimc  o6meit  im(|)jtaiitm  h  hcii  Monorioanii.  Bo3HHKaeT  Bana¬ 
na  onTHMH3aitHH  peH  Mononojtitit,  n  1 1  f]i  ji  m  r  t  h  h  h  HaaoroB.  Tip  it  Taxon  omiiMiitaniiit  iicooxoihmo 
npaBHJiBHo  yniTbiBaTb  h  coitiMcptnb  niiTcpccbi  Bcex  ctopoh  -  noTpe6nTeneH  h  npoiiiBo.iitTcicit, 
OT.iaibiibix  pcritonoB  h  rocy/tapcTBa  b  ucjiom.  OoccncHitTb  HyncHoe  pemeHite  Ba/tann  b  paMKax  npo- 
CTBIX  anaiHTH'ICCKHX  OUCIIOK  He  npeiCTaBllCTCtl  BOBMO/KIlblM.  B  HaCTHOCTH,  TaKOTO  po.ia  OlteHKH 
noHTH  niiKor.ia  He  iiobbojhiiot  npe,iCKa3biBaTb  neo'iCBHinbie  nociciCTBiiH  ynpaBitiioiiutx  .iciicTBitit, 
B03HHKatoutHe  Kax  pcByibiaT  B3aiiMO,icitctTiiii  oo-ibmoro  HHCJia  ikoiiomh'icckhx  3aKOHOMepHOCTeit. 
Bo3HHKaeT  noTpe6HocTb  cTpoitTb  MHoronapaMeTpitHecKHe  Bbi'iitantTC-ibiibic  mo.icih,  oTpancatomne 
Bee  cymccTBcimbie  noKa3aTenH  h  BiaiiMocBtnii  iKonoMiiuccKoro  npoitecca. 

AHajIH3  Tpe6oBaHHH  K  COBpeMeHHBIM  HCCJIC/IOBailHlM  3KOHOMHKH,  /lOnOIIIICimblii  aHajIH30M  Ma- 
TeMaTHHecKitx  B03MoacHOCTeH  MopeiitpoBaniiH.  npitBen  Hac  k  pa3pa6oTKe  annapaTa  nc,ioonpc,iC-icii- 
hbix  MO,iC-icii  (H-mohcjich)  [1-10],  KOTopbiii  no3BonaeT: 

•  onepupoBaTb  co  Been  ooaacTbio  BOBMoacnbix  cocTOstimii  skohomhkh,  a  He  c  OT.iC-ibiibivm  Bapn- 
aHTaMH  peuieHHH,  Kax  sto  ripoiicxoiitT  npn  TpaiitnitoimoM  i io/ixo/ic  k  MO/iCJiitpoBaimio, 

•  nerKO  pacmitpiTb.  coKpamaTb  n  mciiitb  cocTaB  p a c c \t a t p it b a e \t b i x  noKaBaTCJtcfi  n  pacucuibix 
ycnoBHH  (ypaBHeHHH  n  HepaBeHCTB), 

•  Hcnojii>30BaTB  Kax  HBObiTO'nibic,  Tax  h  ncnomibic  (iic/tocTaTOHiibie  /ura  o/uioBna'inoro  onpeie- 
jtcnmi  snaucni-m  iioKasaTcicii)  eoBOKynHOCTH  pacicnibix  ycnoBHH, 

•  OTKa3aTbC5t  ot  noHcxa  ajiropHTMa  pemcniui  Ba/tann. 

•  npHMeHttTB,  noMHMO  TO'nibix  .lainibix,  HHTepBajibHbie  (ot...  ho...)  oiteHKH  itcxo.inbix  noxasaTe- 
jieit,  OTpaacaa  BOBMOVKnyio  HenonHOTy  n  ncTounocTb  /tocTyrmoii  imtfiopMauHiu 
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•  Haxo^HTB  rpaimuBi  ycnoBHH,  oDccnciHBaiomHC  /ioctmvkciihc  Tex  huh  hhbix  ucjich, 

•  JICTKO  O 6 II a p y >K H B a T B  npOTHBOpC'IMH  B  MO^eHH  (eCJIH  TaKOBBie  B03HHKHyT), 

•  3HaHHTeHBHO  nOBBICHTB  (b  CpaBHeHHH  C  OO BBI II BI MM  MCTO/iaMM)  Ka'ICCTBO  noJiynacMBix  OUCIIOK. 

TexHonoriM  H-mo/tchcm  othochtch  k  nepcneKTHBHOMy  iianpaBuciiMio  constraint  programming 
(nporpaMMirpoBaHHe  b  orpaiiHMCiiHHX).  HHTeHCHBHO  pa3pa6aTBiBaeMOMy  b  MHpe  yace  6onee  10  neT. 

OOBiHHBie  ( 3-3 rop m t m mmcckmc)  moacjth  pemaioT  3a,naHy  b  tohhbdc  HHCnax  Ha  ocHOBe  ynopfl/io- 
HCIIIIOM  1 1 OCJI  C/IO  B  aTCII  B 1 1 0  CT  M  HBIIBIX  33BHCHMOCTeH.  H-MOfleHH  ,3  a  IOT  pemeHHe  B  (|)OpMe  HHCJTOBBIX 
HHTepBajioB,  ^onycKaa  HcnonB30BaHHe  iieynopa/io'ieiiiioM  cmctcmbi  hbiibix  h  iichbiibix  33bhchmo- 
CTeii. 

HMeHHO  TCX 1 1 0-BO  I'M  3  H -MO/ICJICM  HCn0JIB30BaHa  H3MH  npH  pa3pa6oTKe  KOMnBIOTepHOH  MOaeJIH 
3K0H0MHKH  TOMCKOH  oOnaCTH. 


1  OCHOBHbie  flOCTOHHCTBa  H  OCOSeHHOCTH  paipaflOiaHHOH  MOflejIH 

Moment  opHeHTHpoBaHa  Ha  paccMOTpeHHe  iimpoKoro  cneKTpa  bkoiiommmcckmx  sa^an. 

PemeHire  cbo/imtch  k  nocTpoeHino  HHTepBanbHBix  nporH030B  iiia'iciiMM  noKa3aTeneH.  lUnpHHy 
HHTepBajIOB  M05KH0  p  C  By JT  M  p  O  B  a  T  B ,  'ITO  COOTBeTCTByeT  H3MeHeHHK)  MOBCpMTCBBIIOM  BCpOHTIIOCTM 
pac'iCTa  (pnc.  1). 


BajioBbDi  o6bCM  np*Ba  in  3Hcpnm.  MJiH.p 


BanoBbiH  o6bCM  np-Ba  itoohch  npoM*in,  wrap 


400  000 
350  000 
300  000 
250000 
200  000 
150  000 

100  000 
50  000 

200^ 


2005  2006  2007  2X8  2009  2010 


PncyHOK  1  -  IIpHMep  peryjiHpoBaHHa  HHTepBajioB  nporH03a 

Ha  pnc.  1  paccMOTpeHti  HajioaceHHBie  ^pyr  Ha  zipyra  ^Be  rpynnBi  nporH03HBix  HHTepBajioB  - 
HIHpOKHe  HHTepBaJIBI,  npH  KOTOpBIX  o6jiaCTB  pacneTHBIX  COCTOaHHH  3KOHOMHKH  OXBaTBIBaeT  #a5Ke 
MaJIOBepO^THBie  BapHaHTBI  pa3BHTH5I  CoGbITHH,  H  y3KHe,  npH  KOTOpBIX  paCCMaTpHBaeTCa  TOJIBKO  HaH- 
6onee  Bepoaraoe  cmyaijHH. 
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DiaBHOH  3a/ialicH  cHHTaaacB  orm-iMi-nanna  iiojihthkh  hcii  h  HaaoroB  b  pcn-ionc.  O/inoepeMCimo 
b  xoae  HHCneHHoro  3KcnepHMeHTa  Ha  Moaean  ooccncHcno  pemeHHe  peaoro  pa/ia  cmcvkhbix  Ba/jan, 
TaKHX  KaK 

•  aHajiH3  nepcneKTHB  skohomhkh  pernoHa  b  3aBHCHMOCTH  ot  hcm  ecTCCTBcmibix  MOHonoaHH,  06- 

IUHX  TeMnOB  H  BeaHHHHBI  HaHOTOBOH  Harpy3KH, 

•  nOHCK  KOMnpOMHCCa  MOK/IV  HHTepeCaMH  pa3JIHHHBIX  ynaCTHHKOB  3KOIIOMHMCCKOrO  npouccca  H 
BtMBJieHHe  orpann'ienim.  rioBBoajuomMX  OTpaiHTb  sth  HHTepecBi  npn  ornii\iH3ai|HH  HaaoroB  h 
peH, 

•  HH^HKaTHBHOe  naaHHpOBaHHe  3KOIIOMH'ICCKOrO  pa3BHTH5I  perHOHa. 

3th  3a,Ta'iH  HMeiOT  6oni>moe  hhcjio  BapiianTOB,  pa3HHHaiomHxca  ncpcniHMH  bxoahbix  noKa3a- 
Tenen.  Ilpn  odbhiiiom  aa rop ht m h  h  ec ko m  m  o a  ea  m  p  o  b  a  ii  m  m  noHTH  ana  Ka>KAoro  TaKoro  Bapi-iama  no- 
naaoonaocb  6bi  C03AaBaTb  cboio  MoaeaB  h  naxoanTb  cooTBeTCTByiomHH  aaropHTM  bbihhcjichhh . 
TexHoaoraa  H-mo/icjtch  no3BOJiHna  paccMarpi-iBaTb  Bee  3th  Bapi-iambi  b  paviKax  can  noil  MoaeaH, 
ana  paDOTBi  KOTopon  He  ny>Kno  ctpohtb  aaropHTM  Bbi'incaeimil. 

Hto6bi  Hcnoai>30BaTB  KaKOH-TO  rioKa3aTcab  b  KaaecTBe  Bxoanoro  noKa3areaa,  aocTaTcnio  yxa- 
3aTB  ero  3iialienne  b  paviKax  nporH03Horo  HHTepBaaa.  Ilpn  stom  a bt o m a t h 'i e c k h  yroHronoTCH  HHTep- 
Baati  apyrnx  riepcMeimbix  Moaean.  B  KaaccTBC  npHMepa,  Ha  pnc.2  rioKaaaiibi  pe3yabTaTbi  yTO'nienim 
rpyriribi  BianMOCBjnaimbix  noKasareaeil  -  umpoKHC  HHTepBaabi  Ha  puc.  2  acMoncipHpyioT  hcxoa- 
hbih  nporH03,  y3KHe  -  yTOHHeHHe  nporH03a  npn  3a/iaimn  noaB30BaTeaeM  nacra  iiiaMcniiii  noKa3are- 
aeii. 


PucyHOK  2  -  IIpuMep  yTOHHefflM  3HaaeHHH  rpynnbi  B3anMOCB5!3aHHbix  noKa3aTeaefi 
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rnaBHtiMH  noKa3aTeiMMH  b  paecMaTpHBaeMOH  MOAenn  hbhhiotch  ueiibi  mohohohhh,  odiiuih 
HHcJrajmHJi,  napaMeipti  HanoroB,  (Jihbh'icckhc  h  (JinnaircoBBic  odbcmbi  n p o mb b oa ct b a .  onnaTa  rpy^a, 
npn6tIJIb,  HIIBCCTHKHH.  aMOpTimpilfl,  OOIlOBJICime  OCHOBHBIX  (j)  Oil  HOB  H  ,ip. 

06mepoccmlcKHe  h  pernoHanbHbie  H3MeHeHHH  ncn  h  HanoroB  no-pa3HOMy  bhhhiot  Ha  skoho- 
MHKy  pernoHa  h  noTOMy  yniTbiBaioTCfl  b  MOAenn  paB/ienBiio. 

B  HaCTHOCTH,  J1JISL  OIlHCailHJI  HCII  (TapH(J)OB)  3JieKTp03HepreTHKH  B  MO^eHH  MCHOJTbBOBHIlbl  TaKHe 
noKa3aTenH  KaK  cpcAimii  no  P®  TapucJ)  Ha  3JieKTpo3Heprmo  aim  npoMbimneHHOCTH,  TapucJ)  Ha  no- 
CTaBKH  3JieKTpo3HeprHH  b  pernoH,  TapucJ)  Ha  nocTaBKH  3JieKTpo3HeprHH  H3  pernoHa,  xa p h (]j  ana  pe- 
rnoHajibHbix  npoH3BOAHTeneH  3JieKTpo3HeprnH,  TapucJ)  ana  npoMbimneHHbix  noTpeOiiTeneii  pernoHa, 
KOMMyHajiBHBiH  TapucJ)  pernoHa,  Tapnc])  Ana  npo'inx  penioHanbHbix  noTpeOiiTenen,  cboahbih  TapucJ) 
no  peraoHy. 

06mee  hhcho  naiiMcnoBannii  tkoiiomhhcckhx  noica3aTeneH  b  6a30B0H  Bepcnn  MOAenn  -  okojio 
100  (6e3  yncTa  bc n o mo raTcn  b  ii  bi  x  nepeMeHHbix).  Ilpn  pa3BHTHH  moachh  KonnnecTBo  paccMaTpn- 
BacMBix  noKa3aTeneH  mo>kot  obitb  yBennneHO  6onee  hcm  b  acchtb  pa3.  Hanoonec  CHJibHoe  bhhh- 
Hne  Ha  hhcho  nepeMeHHbix  MOAen h  0Ka3biBaeT  KOJinnecTBO  yniTBiBacMBix  ccKTopoB  skohomhkh 
pernoHa. 

IloKa3aTeiiH  cBjnaiibi  b  moachh  OonbimiM  hhcjiom  cooTHoiueHnii  (ypaBHeHiiii  h  HepaBeHCTB). 
Ba>KHeHHIHMH  COOTHOHieHHHMH  HBJIHIOTC5I: 

•  3aBHCHMOCTH  npnObinn  ot  hcii  h  HanoroB  npn  BanainiBix  oObeviax  npoiiiBOACTBa 

•  COOTBeTCTBHe  00  be  MOB  ripOHiBOMCTBa  H  peajIH3apHH  HHBeCTHHHJIM  n  nenavc 

•  3aBHCHMOCTH  HIIBCCTHUHH  H  OnHaTbl  TpyAa  OT  H3MeHeHHH  IipHOBIHH 

•  3aBHCHMOCTH  HajIOTOBblX  BbHIHaT  OT  IipHOblHH,  OnHaTbl  TpVAH  H  ODBC  MOB  npOHIBOACTBa 

•  ycHOBHH  HaTypaHbHO-BemecTBeHHoro  h  cfiHnancoBoro  OanaHca. 

OOmee  hhcho  ochobhbix  h  BcnoMoraTeHbHbix  cooTHomeHiiii  b  6a30Boii  Bepcnn  moachh  -  okoho 
800.  npn  pa3BHTHH  MOACHH  HHCHO  paCCMaTpHBaeMbIX  COOTHOHieHHH  MO)KeT  6bITb  yBeHHHeHO  AO 
10000  h  6onee. 

HcnoHb30BaHHbie  b  moachh  cooTHomeHnn  noiBonaioT  0Tpa3HTb  Bee  cymecTBeHHbie  3(J)(J)cktbi. 
B03HHKaK>mne  npn  HiMcnenujcx  u,eH  h  HanoroB.  HanpiiMep,  npn  pocTe  u,eH  ecTecTBeHHbix  MOHono- 
HHH  npOHCXOAHT 

•  pocT  H3Aep>KeK  npoH3BOACTBa  h  naAeHiie  npHObinn  npe;inpixrmii.  noTpeonaiomHX  npoAyKU,Hio 
ecTecTBeHHbix  mohohohhh,  a  TaioKe  pocT  nen  Ha  npoAyKU,Hio  h  cimvKeime  onnaTbi  TpyAa  (Ha- 
npiiMep  -  b  (])op\fc  BaAcp’A'CK  BapnnaTBi)  sthx  npeAnpiun  nil,  ooycnoBncnnbie  CTpeMneHiisi  xoth 
6bl  HaCTHHHO  KOMneHCHpOBaTb  POCT  H3Aep>KeK, 

•  yBeHHHeHne  npnObinn  ecTecTBeHHbix  mohohohhh, 

•  COKpameHHK)  (J)H3HHeCKHX  OOBCMOB  peaHH3aU,HH  npOAyKHH H,  CBJnaimOC  C  pOCTOM  ncn, 

•  CBepTbIBaHHe  npOH3BOACTB,  BbI3BaHHOe  COKpameHHeM  (})H3HHeCKHX  OObCMOB  peaHH3aHHH, 

•  H3MeHeHHe  cfiHnancoBbix  nocTynncimii  b  6iOA>KeT. 

IlOMHMO  ypaBHeHiiii  H  HepaBeHCTB,  OnHCbIBaiOmHX  MOACHHpyCMBIC  3aKOHOMepHOCTH,  MOAeHb 
no3BOHaeT  HcnoHb30BaTb  pa3Horo  poAa  yenoBixi.  Bbipa^aiomiie  TpcooBanna  k  pacicTy.  B  KanecTBe 
npuMepa,  Ha  pne.  3  noKa3aHbi  peiynbTaTbi  yTO'cnenixi  TapucJiOB  th  c  Rxp  03  n  e  p  re  t  h  k  h  h  BeHHHHHbi 
rip hobihh  npn  3aAaHHH  TpcooBannii  k  up  hobihh.  IIInpoKHe  HHTepBanbi  AeMOHCTpupyioT  hcxoahhih 
nporH03,  y3KHe  -  yroHHeHne  nporH03a  npn  3aAaHHH  AByx  yenoBiHi:  ripnoBinb  3HeKTpo3HepreTHKH  - 
He  HHHCe  MHHHMyMa,  6HH3KOTO  yCHOBHK)  6e3y6bITOHHOCTH,  ripHOblHb  Apyrux  OTpaCHCil  -  MaKCH- 
MaHbHO  B03M0HCH3H  npn  coohioaciihh  Bcex  npoHHX  ycHOBHH  nporH03a. 
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UpitCLi'iL  -  in.  ancpi  cniKa.  %  oBbciua  iip-Ba 


Qpii6u.iL  -  npoMaa  npoM,  %  oGb£ina  np-Ba 


PacyHOK  3.-  yToaHemie  noKa3aTejieii  npii  3anamm  TpeOoBaHiiH  k  npn6bijin 


2  Pa6oTa  c  Mo.iejibio  h  HeKOTopue  pe3yjn>TaTbi  MO.ie.ibHbix  iiccjie.iOBaHiiii 

Pa6oTy  c  MOQejibio  ooccric'iHBacT  miTepificiic.  bbihojihchhlih  b  b m/ic  yaoonoii  Qjia  nonb30BaTe- 
Jia  3JicKTpoimoii  TaOnHQbi.  OcHOBy  nnTcp([)CHca  cocTaBHJia  CHCTeMa  OnHlliiaH  [10].  C  ee  Hcnonb30- 
BaHHeM  Obijih  peajiH30BaHbi  cuc/iyioiiiMC  BavKiibic  npeHMymecTBa: 

•  a^cKBaTiioc  OTpavKcnHC  bjihhhhh  HenonHOTbi  /laimbix  Ha  pe3ynbTaT, 

•  .nonycTHMOCTb  Hcnonb30BaHHH  ncpconpe/icacimBix  3aBHCHMOCTeii, 

•  cyiHOBpeMeHHoe  paccMOTpeHHe  MH05KecTBa  Bapi-iaiiTOB  pcincniui  3a,naHH  KaK  e/i  micro  pemeHiM  c 
HeTOHHO  'ja/iailllBIMH  riOKa3aTCJTJIMH  H  B03M02KH0CTB  HCn0JIb30BaHHJI  JIK)6orO  I IOKa3aT CJTSI  KaK  B 
KanccTBC  BapaBacvioro  (Hcxo/inoro),  TaK  h  b  KanccTBC  BBixo/inoro, 

•  BBiaBneHHe  3aBHCHMOCTH  rpanmi  noKa3aTeneH  ot  onpeaeJieHHOCTH  jiia'icimri  pa3JiHHHbix  (})aK- 
TopoB,  a  TaK>Ke  a b t o m aT m  i  c  c  k  o  c  onpepcricime  rpaimu.  bbixo/i  3a  KOToptie  HCKmonaeT  qocthvkc- 
Hue  Ba/ianiroro  pe3ynbTaTa, 

•  pemeHHe  aa/ia'i  coraacoBaHHa  /lamiBix  h  bbihb.tciihh  npoTHBopenHH  b  npnorinvKeimBix  namiBix. 

B  HTore  nonyHciia  TaOnHHHaa  moticjib,  cymecTBeHHo  iipeBocxo/uimafl  no  cbohm  bosmtokhoctsm 
oobhiiibic  aneKTpoHHBie  TaonHUBi  (HanpHMep  -  TaOnHHBi  Ha  6a3e  chctcmbi  Excel). 

Ba>KHyK)  pout  b  paooTC  c  Moaenbio  cbirpanH  ct a thc  thh  e  c  kh  e  /lamiBic.  B  nananc  paooTBi  no 
3thm  namiBiM  6buio  c(])opMHpoBaHo  o6mee  npcQCTaBJieimc  06  skoiiomhkc  pcn-ioiia,  BtiaBJieHa  bcjih- 
HHHa  h  CTpyKTypa  BanoBoro  pernoHajibHoro  npo/iyKTa.  onpe^eneHa  (b  nepBOM  npH6nH5KeHHH)  nna- 
Te>Kecnoco6HOCTb  h  ([imiancoBaa  ycToil'n-iBOCTB  KpynHBix  h  cpc/iimx  npe/inpmrmii  oOnacra,  cc[)op- 
MnpoBaHBi  hcxo/hibic  ohciikh  hhbccthqhh  b  perHOHe  h  ycTaiioB.BCii  BK.rian  oTpacneH  npoMBimaeimo- 
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CTH  B  3K0H0MHKy  oOjiaCTH.  3aTeM  C  HCn0JII>30BaHHeM  CTaTHCTH'ICCKHX  /lailllblX  [11-14]  H  pjl.ia  ,10- 
nonHHTenBHBix  MaTepnanoB  6 burn  cocTaBneiibi  iin(|)op\ianHoimbic  Taoniinbb  npe/iiiainaHeimbic  aim 
HacTpoHKH  mo/icjih.  K  co5KaneHHK),  MHorne  /loCTymibie  HaM  ,iaiiiibic  0Ka3anacB  HH3Koro  KanecTBa  - 
BectMa  ripHO-iH/KcimbiMH,  co/iep'/KaimiMH  npo6eni>i  h  T.n.  B  sthx  ycnoBiisix  ooccriCHMib  HacTponicy 
MOAenH  oobi'iiibiMH  MCTO.iaviH  BccbMa  3aTpynHHTeni>H0.  AnnapaT  H-mo/icjich  nenco  cnpaBJixeTCX  c 
«nnoxHMH»  /laimbiMH  h  no3BOJiaeT  HiBJieKaTb  none3Hyio  im(l)op\ianHio  ,ia>KC  m  Bccavia  rpyobix  h 
HenonHBix  oiiciiok.  B  pe3ynBTaTe  pa6oTa  c  «  n  c  Kan  cct  b  c  i  m  bi  m  h »  ex aT m gt m  h  cc  k  m m h  /laimbiMH  He  b bi¬ 
bb  a.i  a  y  Hac  OO-ibiiiHX  Tpy.inocTCH. 


Ochobhoh  pe>KHM  paooTbi  c  HacTpoeHHOH  mo/icjtbio  CBO/iHTCi  k  nomaroBOMy  BBC,1CIIHI0  B  pac- 
hct  yTO'niiioiiiHX  ycnoBHH  (iiiaHcnHii  noKa3aTeneH,  orpaimHcimii  h  up.),  hto  bc/ict  k  cyacemno  pac- 
neTHtix  HHTepBanoB.  Phc.  4  HJimocTpiipyeT  rioc-ic,iOBaTC-ibnocTb  cuc/iyioiiinx  maroB 
LUar  0  -  Hcxo.iiibili  nporH03,  bc a  30Ha  rpac])HKOB, 

LUar  1-  yroHiiciibi  rpaimubi  iiikIijixiihh  (6onee  yiKax  30Ha), 

LUar  2  -  ia,iaiio  HHTeHCHBHoe  oGiiobjiciihc  ochobhbix  (Jioimob  3jt c icrpos ncprcTii k h , 

LUar  3  -  BBeneHO  ycnoBHe  MaKCHMajibHoro  pocTa  (}inx  mice  koto  o6i>eMa  npoHXBO/iCTBa  (BHyT- 
peHHJM,  cavtax  y3Kaa  30Ha  rpacjuncoB). 


I 


2001  2002  2003  2W4  2005  2006  200?  2008  2009  2010 


BarioBbrii  o6bcM  iip-Ba  no 


NUIH.U 


230000 


80000 


30  000 

2001  2002  2003  2004  2005  2006  2007  2008  2009  2010 


180000 

130  000 


PHcyHOK  4  -  IIomaroBoe  yroHHeHHe  pacHeimix  noKa3aTejieH 

B  KaHCCTBC  Ba>KHOH  iipHK.iapnoH  la/iam  c  noMombio  /laimoii  Moneira  6  but  a  npoBe/iciia  onTH- 
MH3aHH5!  TapH(])OB  0,11  IOH  H3  «TpyiIIBIX»  eCTeCTBeHHBIX  MOHOnOJIHH  TOMCKOH  oOnaCTH  -  3-lCKTpO- 
3H epreTHKH .  OGpameHHe  K  3JICKTp03neprCTHKC  OOyC-lOB.lCIlO  TeM  OOCTOXTCIIbCTBOM,  HTO  nOC-lC,HIHC 
ro,ibi  b  peraoHe  ripoxBJixioTCX  ,ibc  yrpoibi  skoiiomhhcckomv  pa3BHTiiio.  riepBax  yrpo3a  -  HH3Koe 
OOIIOBJICIIIIC  OCHOBHBIX  (])OII,10B  3JieKTp03HepreTHKH,  IiaOIIIO/iaCMOC  IICCMOipi  Ha  TO,  HTO  pOCT  3Hep- 

roTapii(])OB  b  pernoHe  nocne  2000  r  onepevKacT  iiik|ut5iiihio.  Bropax  yrpo3a  -  cymecTBeHHoe  yxyi- 
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incline  3K0H0MHHCCKHX  noica3aTeneii  noTpeonnioniHX  sneKTposHeprmo  OTpacneii.  bobmoaiioc  b  cny- 
nac,  ecnn  pernoHanbHbie  Tapi«})bi  Ha  sneiaposHeprHio  oynyT  cnnbHO  rioBwnicnni. 

PaCCMOTpHM  0,1  HII  H3  BapnaHTOB  OnTHMH3aU,IlH. 

Ha  nepBOM  mare  3  ana  cm  npornoiiiBic  maHcrnm  ini(]inniiH  n  h  HanoroBoii  Harpy3KH,  OTBenaio- 
mne  OUCIIR'aM  MHH3KOHOMpa3BHTH5I,  H  BBIOIipaCM  3aBCnOMO  miipOKHe  HHTCpBajTBI  B03M05KHBIX  3Ha- 
H6HHH  TapH(|)OB. 

Ochobhbimh  noBonaviH  b  nom>3y  pocTa  naprnjroB  Ha  nncKTpoineprmo  b  Tomckoh  oOnacTii  hbru- 
CTcn  noTpe6HOCTt  b  ooiioBneiniii  ochobhbix  (jronnoB  3 n c k Tpos n c p re t n k n  h  nccoBnancnnc  TapmjjOB, 
no  KOToptiM  o6nacTb  nonynacT  h  nponacT  nncKTpoineprmo.  B  gbh3h  c  sthm  b  paMKax  HHTepBana, 
nonynermoro  Ha  nepBOM  mare  pacncTOB,  3anacM  ypoBeHb  oonoBncnni-i  ochobhbix  (JionnoB  nncKTpo- 
3HepreTHKH  iiianennsiMH.  noBBonnionniMH  b  nepcneKTHBe  npHOCTaHOBHTb  HapacTaHiie  H3Hoca  c]x)ii- 
noB  (mar  2)  h  bbojihm  b  paciCT  ycnoBiie  paBeHCTBa  TaprirjroB.  no  KOTopbiM  pernoH  nonynaeT  h  npo- 
nacT  3JieKTpo3Heprnio  (mar  3). 

BbinonHeHHe  maroB  2  h  3  noBBonncT  cniiTaTb,  hto  HHTepecbi  3JieKTpo3HepreTHKH  HaMH  v'itc- 
hbi.  OcTacTcn  ynecTb  HHTepecbi  npynix  ynacTHiiKOB  sKOHOMimecKoro  npouccca.  C  stoh  hcjtbk)  mh- 
HHMH3npyeM  (HacKOJibKO  3to  B03MO>Kno  nocne  cncnainiBix  maroB)  TaprnjjBi  Ha  3JieKTpo3HeprHio,  co- 
xpaHira  nponopHHH  MCA.ny  TapmJiaMH,  OTpaAcrmbie  b  CTaTHCTHKe. 

PaipaooTannan  vioncnb  noKa3biBaeT,  hto  onTHManbHbie  nna  pernona  ina'icnnn  Tapiit])OB  Ha 
3JieKTpo3HeprHio  n peny c m aT p n  b a  iot  nocTeneHHbra  h  oipamiHeHHbiH  hx  pocT,  npniviepHO  Ha  10%  b 
ron  npeBbimaiomnH  ypoBeHb  hhc[)jt5il;hh  b  P®.  npn  stom  OKaBBiBacTOi  uenccooGpairibiM  ypaBimnn 
Tapnt))bi,  no  kotopbim  pernon  nonynaeT  h  nponaer  3JieKTpo3Heprmo.  YKa3aHHbie  onTHMajibHbie 
H3MeHeHiia  TapniJioB  noa  Bonn  iot  k  2007-2008rr.  npHOCTaHOBHTb  HapacTaHHe  H3Hoca  ochobhbix 
(JiOHnoB  3JieKTpo3HepreTHKH,  a  b  nocncnyionuiii  nepnon  naiOT  bo3moahogtb  cnnvKaTB  h3hoc  sthx 
(})OHnOB. 

OnTHMajibHbie  H3MeHeHiM  TapucjiOB  He  npiiBonflT  k  cymecTBeHHOMy  npourpbimy  b  noKa’jaTennx 
3HepronoTpe6naioiHHX  OTpacneii  npoMbimneHHOCTH.  HanpiiMep,  nnncKC  c|)H3HHecKoro  oObcvta  npo- 
H3BoncTBa  sthx  OTpacneii  b  2007  r  cnnvKacTcn  MeHee  hcm  Ha  0.5%  b  cpaBHeHiin  c  TeM  ero  Biianenn- 
eM,  KOTopoe  HMejio  6bi  MecTo  npn  MiiHiiMajibHo  bo3moahom  pocTe  3ncproTapn(])OB.  coBnanaromcM  c 
pocTOM  HHfjmauHH.  3to  ciiha'ciihc  imncKca  cj)H3HHecKoro  oobcvia  nporriBoncTBa  mojkho  ycTpaHHTb 
nyTeM  cnunccnini  HanoroBoii  Harpy3KH  b  pernone  Ha  1%  b  ron  OTHOCHTenbHO  epenneii  HanoroBoii 
Harpy3KH  no  Pocchh  b  u,enoM. 

Poct  3ncproTapn(])OB.  cymecTBeHHO  npeBbimaiomiiH  iiarinermBiii  onTHMyM,  BcncT  k  3aMeTHOMy 
yxynnicnmo  o6mnx  jkoiiomh'icckhx  noKa’jaTcneii  Ha  BceM  nccncnoBannoM  nporH03HOM  nepnone 
(no  2012  r  BKJIIOHHTeJIbHO) .  Bo3HHKaK>milH  B  3TOM  CIiyHae  3KOHOMHHeCKHH  cna.n  He  MOACT  6bITb 
ycTpaHeH  peanbHO  nonycTHMbiM  ciiha'ciihcm  HanoroB. 

3aKJiioHeHHe 

OnbiT  ripoBcncnnoro  Moncnimoro  iiccncnoBannn  moact  6bitb  npiiBnencn  ,nnn  nocTpocnini  sko- 
HOMHKO-MaTeMaTHHecKHX  Moncncn,  pemaiomux  TaKiic  Banann  Kan 

•  nporH03iipoBaHHe  h  onepaTHBHoe  yTOHHemie  nporH030B  SKOHOMimecKoro  paaBinnn  pcruonoB. 
OTpacneii,  Kopnopannii; 

•  nonrocpoHHoe  h  epenneeponnoe  nnannpoBannc  ncnTcnwiocTH  npennpnsrmii.  rpynn  ripen  rip  n- 
hthh,  OTpacneii  npoMbimneHHOCTH; 

•  ooocnoBaiiHC  pa3nHHHbix  Mep  ynpaBncnnr-i  skohomiikoh. 
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2MllHHCTepCTBO  SKOHOMHUeCKOTO  pa3BHTHfl,  HHBCCTHqHH  H  TOpTOBJIH  CaMapCKOH  o6jiaCTH 
3CaMapcKaa  rocynapcTBeHHaa  SKOHOMiiuecKaa  aKaqeMna 

Kjimueebie  cnoea:  pezuon,  cwmojiozmecKuu  amnm,  nejiu  pa3eumun  pezuoncuibHou  okohomuku,  o6b- 
eKmH0-npu3Ha.K06bie  Modem,  omodpaoKeune  domuiux  ownojiozuu 

Abstract 

The  examples  of  diverse  problems  which  authors  have  collided  at  building  of  ontological 
specifications  of  objects  in  the  regional  economy  are  considered.  Possible  ways  of  overcoming 
difficulties  that  arise  during  this  process  are  offered. 

BBe/jetme 

B  HHCTiiTyTe  npo6neM  ynpaBJieHHa  cjiojkhbimh  CHCTeMaMH  PAH  paiBHBacTca  HOBoe  naymoc 
HanpaBJieHHe  b  oGnacra  ciicTeMHoro  aHajiH3a  h  ynpaBJieHHa  cjiojkhbimh  CHCTeMaMH  -  OHTonorHne- 
ckhh  aHanH3  h  CHHTe3  b  riponeccax  npnnaraa  pememiH  [1].  On  noil  H3  ajiep  upaKTH'iccKoro  npiiMe- 
ncnna  cm/iaBacMBix  mctojiob  h  cpe/iCTB  aBJiaeTca  pa3pa6oTKa  ohtojiothh  pernoHajitHOH  skohomhkh, 
npenHa3HaHeHHBix  ana  Hcnojn>30BaHna  npn  (]K)p\iHpoBaimii  CTpaTerHH  pa3BHTiia  pernona  [2].  Ha- 
najiBHtie  srami  stoh  pa6oTti  CBa3aHBi  c  CHCTeMaTH3au,HeH  h  (])op\ianBnBi\i  onucaHHeM  TepMHHOB  h 
noHaTHH  b  ccficpc  pernoHajibHOH  skohomhkh.  rio/ioonBie  Banana  KOHuenTyantHoro  MonennpoBanna 
npejtMeTHBix  oonacTen  MoryT  6bitb  pemeHti  nyTeM  nocTpoeHna  conepacarejibH bix  ohtojiothh  -  cne- 
HHajIBHO  0praHH30BaHHBIX  KO M n B IOTC p II BI X  6a3  3HaHHH  [3]. 

Pa3pa6oTKa  OHTOJiorHHecKHX  cncnn(])HKannH  nna  aKTyajibHbix  ajiep  pernoHajibHOH  skohomhkh 
OKa3ajiact  nnonoTBopiiBiM  nojieM  coTpynnnuecTBa  nna  eneitnajiHCTOB  KaK  b  oGjiacra  skohomhkh  h 
rocynapcTBcnnoro  ynpaBJieHHa,  TaK  h  b  ctficpc  cucTeMHoro  aHajiH3a  h  o6pa6oTKH  nn(])op\iaunn: 
c  onHoii  ctopohbi  o6Hapy>KHJiHCb  npo6jieMHtie  30hbi  b  Teopnn  h  ripnnovKeniiax.  cBa3aHHBix  c  HCCJie- 
AOBaHiieM  pernoHajibHBix  skohomhucckhx  cucTeM  [4],  a  c  spy  roil  -  BtiaBJiaioTca  aKTyajiBHtie  Bonpo- 
cbi  pa3BHTiia  \f ct o/io b  h  cpencTB  oHTOJiorHHecKoro  aHajiH3a  cJioacHbix  cucTeM  [5],  B  npennaracvioii 
CTaTte  npencTaBnciiBi  ncKoropBic  H3  rionoonbix  npo6jieM,  c  kotopbimh  aBTopti  cTOJiKHyjiHCb  npn 
nponoJDKeHHH  pa6oT  no  cosnanmo  ohtojiothh  pernoHajibHOH  skohomhkh. 

1  Omicaiimi  ucjicii  pasBimiH  periioiia.ibHoii  skohomhkh 

Ojihoh  VKHBOTpcncinymnx  npo6jieM  npn  Bbipa6oTKe  CTpaTerHH  pa3BHTiia  pernoHa  aBJiaerca 
cmpyKmypu3aifm  ifejieii  paseumufi  pezuonajibHou  okohomuku,  nocKOJibKy  KJiaccHfjjHKamiJi  peneii  no 
pa3JiHHHBiM  THnojiorHHecKHM  npu3HciKciM  cnoco6cTByeT  Bbipa6oTKe  6ojiee  o6ocHOBaHHbix  ynpaBJieH- 
necKiix  pemeHHH. 

JJpfi  pernoHa  TpanHu,HOHHo  BaacHo  cBa3biBaHHe  ueneii  co  apepaMU  ynpaejienm  tbkhmh  KaK: 
SKOHOMnnecKaa,  counajibHaa,  n  p  n  ponoox  pa  n  men  b  n  a  a ,  ynpaBJieHiie  pernoHajibHbiM  pa3BHTiieM, 
BHeiuHesKOHOMnnecKHe  cBa3it  (HeKOToptie  aBTopti  nooannaioT  eme  h  3amnTy  HHTepecoB  pernoHa  Ha 
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(Jic/icpaiibnoM  ypoBHe  [6]).  A  oObi'inoii  npaKTHKOH  aBJiaeTC a  HMnopT  b  perHoiraubnoc  ynpaBJienire 
npunifunoe  nenenojiazamm  H3  Tpa/qqinonnoro  CTpaTern'iccKoro  Mcne/DKMcnTa  [7]. 

Ilpn  3tom  b  ucjiom  aHajiH3  mcto/ioiio ranee kh x  1 1 0,1  x 0,30 b  k  pa3pa6oTKe  peraoHajibHBix  CTpaTe- 
ran  b  Pocchh  rio3BOJTJicT  c/icaaTb  bbibo/i  o  noKa  cine  npeooaa/iaKMqcM  HcnonB30BaHHH  Konncmmii 
«perHOH-KBa3HKopnopapHa»  (T.e.  Kor.ua  peraoH,  paccMaTpHBaeMbiH  KaK  Kpyri i if>th  cyDbCKT  co6ct- 
BeHHOCTH,  CTailOBHTCM  ynaCTHHKOM  KOHKypeHTHOH  6opb6bI  Ha  MHOrOHHCJieHHBIX  ptiHKax).  TeM  He 
MeHee,  o6a3areiibHbiM  bjicmchtom  odiiich,  (rcraBHOH,  kihohcboh)  u,enH  BbicrynaioT  cTpaTeranecKHe 
HaMepeHiw,  CBaaannbic  c  yayqmenneM  KanecTBa  5KH3HH  qacancmia  peraoHOB. 

IIpHMeHeHHe  (|)op\taiibHbix  MCTO/iOB  oHTOJioranecKoro  anaanaa  [8]  k  CTpyKTyproaijH h  ucacix 
bbwbhuo  npo6neMy  cwibnou  cefisu  npii3HaK0BBix  onncannH  bh.tob  ueneii,  npc/iJiaracMbix  b  jiHTepa- 
TypHBix  HGTOHHHKax.  Ha  pncyHKe  1  npencTaBJiena  o 6b e kt n o - 1 1 p h 3 n a ko b a a  mo/icjib  o/inoii  H3  no/ioo- 
hbix  3KcnepTHbix  KaaccH(J)HKannii.  CmibHaa  CB33b  (nepecenemie  npii3HaK0B,  huh  cbohctb)  npc/i- 
CTaBJieHHBix  Ha  pncyHKe  1  bi-i/iob  qeiicii  npnBo,inT  k  (|)opMHpoBaHHK)  b  pe3ynbTnpyiomeH  oHTonora- 
necKOH  cnennc})HKannn  6onbmoro  HHCJia  TecHO  CBasannbix  onutux  noummu  (b  paccMaTpHBaeMOM 
npHMepe  -  hcckojibko  qecaTKOB).  nparMaTHnecKaa  HHTepnpeTaqHa  KOTopbix  OKaibinacTca  aaTpy/qm- 
TenbHOH.  OaKTHHecKH  oHTonorHHecKHH  aHanH3  no3BOJiaeT  KOHCTaTHpoBaTB  ncnocTaTO'nioc  pa3.ae.ne- 
HHe  6a30Bbix  pa6onnx  iioiihthh  b  ccfiepe  CTpyKTyproaipiH  ucncM  (T.e.  onpe/icJicnnyio  He3penocmb 
3thx  noHHTHH)  h  no6y>K/iacT  HCKaTb  3(})c})eKTHBHbie  no/ixo/ibi  k  penenonaraHHio  b  peraoHanbHOM 
ynpaBneHHH. 


|  OteMa-  QM-npoTOTunupoBaHne  -  KoHTeKCT »  ^QeMaTb...  Bwxon 


j]  ♦  |  D  Bg  H  |  F  PC  T  i-|  1 100%  ~ 
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Cbomctbo_9 | 

Boolean 

Boolean 

Boolean 

Boolean 

Boolean 

Boolean 

Boolean 

Boolean 

Boolean  \ 

Uejib  1 

X 

X 

X 

X 

X 

X 

X 
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Ue^b  9 
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X 
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IJeiiu:  1  -  CTpaTerHHecKHe;  2  -  TaKTHnecKHe  (KpaTKOcponHbie);  3  -  TpaeKTopHbie;  4  -  TonenHbie; 

5  -  aoJirocpoHHwe;  6  -  cpenHecponHbie;  8  -  rocynapcTBeHHbie;  9  -  TeppHTopiiajibHbix  chctcm  Herocy- 
flapcTBeHHoro  Tima  (perHOHajibHwe). 

Ceoucmea:  1  -  onpeaenaioT  o6mee  HanpaBJieHHe  pa3BHTHa;  2  -  nonpa3yMeBaioT  qocTHaceHHe  KOHKpeT- 
Horo  KOHe^Horo  pe3yjibTaTa;  3  -  ynHTMBaioT  npenMymecTBeHHO  BHenmne  ycnoBHa  (JiyHKqHOHHpoBa- 
HHa  CHCTeMbi;  4  -  ynHTMBaioT  npeHMymecTBeHHO  BHyTpeHHHe  ycnoBiia  (J>yHKqHOHHpoBaHHa  chctcmw; 

5  -  pa3pa6aTMBaioTca  Ha  nonrocponHyio  nepcneKTHBy;  6  -  pa3pa6aTUBaioTca  Ha  cpenHecponHyio  nep- 
cneKTHBy;  7  -  pa3pa6aTMBaioTca  Ha  KpaTKoepoHHyto  nepcneKTHBy;  8  -  BwpaacaioT  rocynapcTBeHHbie 
HHTepecw;  9  -  BbipaacaioT  HHTepecti  TeppHTopnajibHbix  chctcm  HerocynapcTBeHHoro  Tuna. 

PucyHOK  1  -  IIpHMep  o6beKTHO-npH3HaKOBOH  MoneJin,  onHCHBaromeH  KJiaccinjiHKaqHio  qejieii 
b  3aqanax  ynpaBJieHHa  perHOHanbHOH  tkohomhkoh 

2  3MyjiHijHH  conepncaTenbHoro  oimcaHHH  ofipaiHO  onpeneneHHbix  iiohhthh 

npo6neMy  omcymcmem  nenozo  codepotcamejibHozo  onucamm  y  mhothx  noHaTHH,  KOTopbie 
Ba>KHbi  npn  npqnaTHH  pemeHHH  b  c(})cpc  pernoHanbHOH  skohomhkh  h  ynpaBaeima.  paccMOTpHM  Ha 
npHMepe. 

Ozihoh  H3  (JiypnaMeHTajibHbix  xcpM  HnoaorH'iccKHX  cneuH(J)HKaqHH  b  skohomhkc  Boo6me  h  b 
pernoHajibHOH  skohomhkc  b  nacTHocTH  aBnaeTca  KjiaccmpuKaifufi  endoe  ZKOHOMunecKoii  demneubHo- 
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emu  (3/3).  06mepOCCHHCKHH  KJiaCCH(J)HKaTOp  BH/IOB  3KOIIOMHHCCKOH  /leHTeJIBHOCTH  (OKB3/J), 
yaoBneTBopaiomnH  MOK/iynapo/uiBiM  TpcDOBaiiHHM.  6bui  pa3pa6oTaH  jihhib  b  1999  ro/iy. 

OKB3/3  KaK  iiopvfaTHBiiaH  TepMUHonornnecKaa  cnepH(j)HKapHa  npimaH  cnyiKHTB  oumojioawie- 
CKoii  ocnoeou  npii  pememiH  cne/iyiomHX  3a/iaH: 

•  Kjrac'CH(])HKai[HH  h  KO/inpoBaiiHC  bh/iob  3/3; 

•  pa3pa6oTKa  nopMaTHBiiBix  npaBOBtix  aKTOB,  Kacaiomuxc/i  perynupoBaHiia  ot/icjibiibix  bh/iob 

3  fl; 

•  no/iroTOBKa  CTaT h ct h h  cc  ko ii  iin(])op\iai(HH  /pin  conocTaBJieHHH  Ha  MC>K;iynapo/inoM  ypoBHe; 

•  onpe/ieneHiie  ocnoBiioro  h  /ipyrux  ijiaKTHHccKH  ocymecTBJineMBix  bh/iob  3/)  xoanHCTByiomux 
cy6BeKTOB; 

•  ocymecTBneHHe  rocy/iapcTBeHHoro  HaOnio/ieHHn  no  BH/iaM  3/3  3a  pa3BHTiieM  skoiiomhhcckhx 
npopeccoB; 

•  KO/IIipOBaHIie  HH(JjOpMaiIHH  O  BH/Iax  3/1  B  HH(J)OpMaU,HOHHBIX  CIICTOMaX. 

TaKHM  o6pa30M,  OKB3/J  nrpaeT  ponB  ownojiozuu  eudoe  SKOHOMunecKou  demnejibnocmu  h  ot- 
pancaeT  3th  bh/ibi  nyTeM  cnemi(jiHKaHHH  pecypcoe  (o6opy/ioBaHHe,  CBipBe,  3ncprnn,  nn(])opManHon- 
HBie  pecypcBi),  KOTopBie  oOBc/iHiimoTcn  b  npoioBo/icTBeHHBiH  npoifecc,  iimoiohihh  penBio  npoii3Bo/i- 
ctbo  npo/iyKiiHH  huh  OKa3aHHe  ycnyr.  /(pyriiMH  cnoBaMH,  Bcnican  3/3  xapaKTcpi-nycTcn  3aTpaTaMH  Ha 
npoH3BO/iCTBO,  npouccx'OM  npoH3BO/iCTBa  h  BBinycKOM  npo/iyKiiHH  (0Ka3aHiieM  ycnyr),  h  oraiiHiin  b 
yKa3aHHBix  cocTaBunioinux  co/iep/KaTC/iBHO  onpe/ienncT  KOHKpeTHBiH  bh/i,  huh  nommue,  skohomh- 
■ICCKOH  /leilTeJIBHOCTH . 

XapaKTepH3yn  CHCTeMaTH3au,Hio  bh/iob  jkohomh'icckoh  /lenTenBHOCTH  b  OKB3/3,  Banc  no  no/i- 
nepKHyTB,  hto  b  /jaHHOM  KJiaccH(|)HKaTope  ncnojiB30BaHa  ueftemn  tfiopMci  yKci3aHux  cucmeMcimimi- 
pywuiux  npu3HOKoe,  a  hmchho:  npiamm  cocmaemwm  m6op  K/iwueebix  aioe  npednoowenun,  Komo- 
poe  UMenyem  bh/i  3/3-  /(pyraMH  cnoBaMH,  ncnoJiB30BaHne  Tex  huh  hhbix  KnaccHcjiHKaiiHOHHBix  npn- 
3HaKOB,  HcnoJiB30BaHHBix  /pin  BBi/ieneHiin  Toro  huh  hhoto  noHHTHH,  movkct  6bitb  H/ieHTH(jiHiiHpoBa- 
ho  nyTeM,  Boo6me  roBopn,  cna6o(jiopMajiH3yeMOH  o6pa6oTKH  («/ieHiH(jipoBKH»)  HMeHH  3/).  IToito- 
My,  crporo  roBopn,  paccMaTpHBaeMBiH  KJiaccH(JjHKaTop,  He  nememcn  codepowamejibHOU  ownonozueu. 
noHnTHn  o  KJiaccax,  no/iKJiaccax,  rpynnax,  no/irpynnax  h  BH/iax  3/)  npn  hctkom  yKa3aHHH  hx  hc- 
papxH'iecKoii  B3aHMOGBn3n  He  HMeiOT  b  OKB3/3  xapciKmepucm uku  (codepoKanun)  -  nBHoro  oraica- 
hhh  cocmaea  onpedejixwuiux  ceoucme  [8,  9],  kotopbih  6bi  o/iH03HaHHo  H/ieHTH(])HiiHpoBan  Kanc/iyio 

pa3HOBH/IHOCTB  3KOIIOMHHCCKOH  /ICnTCJIBHOCTH  II  (jlOpMajIBHO  o6oCHOBBIBaH  yCTaHOBJieHHyiO  B  OK- 

B3/3  nepapxHio  bh/iob  3/3,. 

B  pyene  nornnecKOH  Teopnn  cMBicna  xapcmnepucmuKa  nommun  no  cyra  /iena  npencTaBnneT 
co6oh  eoBOKynHOCTB  noiiMeHOBaHHBix  u3MepumejibHbix  npoifedyp  (ot  nyBCTBeHHoro  BocnpunTiin 
Zio  npn6opHBix  H3MepeHiiii  c  o6pa6oTKori  Haomo/ieiiHH)  [8-10].  Tor/ia  KaK  Ha  npiiMepe  OKB3/3  mbi 
c t an k h b a c m c n  c  TeM,  no-BH/iiiMOMy,  pacnpocTpaHeHHBiM  b  ryMaHHTapHBix  /iHciiHnjiHHax  cnynaeM, 
Kor/ia  onucanue  npedMema  ucuepubieaemai  ezo  imeHoeanueM  Ha  tom  ocHOBamiH,  hto  nenoBeicy  /inn 
H/ieHTH(]iHKaHHH  cymHocTeH  Heo6xo/iHMo  h  ziocTaTOHHo  cooTHeceHiie  iiccne/iyeMBix  oobcktob  c 
IieJIBHBIMH,  HepaCHJieHHMBIMH  aOcTpaKTHBIMH  o6pa3ClMU 1 ,  Ctj/OpMUpOBaBIHIIMHCn  B  ero  C03H3HHH  Ha 
ocHOBe  ycBoemin  miHHoro  h  oomecTBcnnoro  onBiTa,  laKpenneimoro  niBiKOBoii  npaKTHKOH  3a  onpe- 
/leneHHBIMH  HMeHyiOUIUMH  npC.inOVKCniHIMH.  I3pn  3TOM  KJiaCCHc[)HKaiIHOHHBie  CHCTeMBI,  IIO/IOOIIBIC 
OKB3/3,  -  Bcero  mum  hbiibic  npe/iCTaBneHiin  tbkhx  bi  a  h  m  o  c  b  hi  a  ii  ii  b  i  x  o6pa30B1 2. 


1  IIoHaTHa  ii  oopan.i  -  oCHOBHbie  cnoco6bi  Bbipaaceniia  3HaHiia.  llomimue  (Koui(enm)  oimci.iisaci  coBOKynHOCTb  cynuiocrcii 
(o6i>eKTOB  npOH3BOJibHOH  npHpOAbi,  peajibHbix  hjih  BooSpaacaeMbix),  oSna/iaiomHx  odufHocmbJO  npH3HaKOBbix  (aTpH6yTHB- 
Hbix)  CTpyKTyp.  06pa3,  aBJiaacb  ncw)6HOH  ^ce  cipyKTypoH  npH3HaKOB,  BocnpHHHMaeTca  xax  u;ejioe  (HanpHMep,  3pHTejibHbra, 
o6pa3).  OcHOBHoe  OTJiHHHe  o6pa3a  -  pa3MbiTOCTb,  HeneTKocTb  npn3HaKOBOH  CTpyKTypbi. 

2  Hcnonb3yH  xapaKTepncTHKy  E.K.  Bohhibhjijio  [11],  aaBinero  rny6oKHH  aHanH3  ocoGchhoctch  pojiH  h  c|)opMHpoBaHHH  noHa- 
THHHbix  CHCTeM,  mo>kho  CKa3aTb,  hto  OKB 3/1,  b  HbiHeuiHeM  BHfle  «BbiCTynaeT  HHuib  Kax  cpe^CTBO  BbmejieHHa  npeAMeTOB» 
npH  AerpaAaiiHH  BTopoii  miocTacH  noHaTHHHon  chctcmbi  -  3a/i;aHH  a^eKBaTHoro  npedcmaenenuM  o6o6maeMbix  b  Hen  npeaMe- 
TOB  6  HayHHOM  n03HClHUU. 
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B  TexHHHecKnx  ciiCTGMax  oncpiipoBannc  o6pa3aMH,  Boo6me  roBopn,  iicboimovkiio;  MecTo  o6pa- 
30B  3aHHMaioT  noHJiTHJi-KOHpenTBi,  onuctiBaeMBie  KoiiemibiMU  MHOOKecmeaMU  npmmKoe.  IIosTOMy 
b  co^ep>KaTeiii>HOH  onmojiozuu,  coomeemcmeytoufeu  OKB3/],,  Ka^BiH  KJiacc,  omicBiBaiomHH  3/J, 
AOiraceH  o6na^aTi>  xora  obi  odmm  sib  no  h  OTnenBHO  yKaiamiBiM  cbohctbom,  KOTopoe  no3Bonano  obi 
pacno3HaBaTi>  HeKOTopyio  3/1  Kaic  o6BeKT  hmghho  .lannoro  KJiacca  h  Hacne^OBanocB  6bi  bcgmh  rio/i- 
KJiaccaMH  (rpynnaMH,  nonrpynnaMH,  BH/iaMH  ikoiiomh'icckoh  ^eaTenBHOCTu). 

C  v'ictom  o6pa3HOH  ochobbi  OKB3/[  ecTecTBeHHBiM  Kan/w/iaTOM  Ha  ponB  Taxoro  onpeaenaio- 
mero  CBOHCTBa  hbjIhctch  6yneBa  nepcMennaa.  inancnHe  KOTopon  -  pe3ynBTaT  BBinonHeHiiJi  iickoto- 
pofi  BupTyajiBHOH  nponc/iypn,  ([iHR'cupyioinnii  npnna/yiC/KnocTB  /lannoro  o6BeKTa  k  KOHKpeTHOMy 
KJiaccy  (no^Knaccy,  rpynne,  no/irpynnc,  Bii/iy)  3/],.  n pun cm  b  KanecTBe  hmciih  TaKoro  cnoiicTBa  pe- 
30hho  ncnojiB30BaTB  UMfi  onpedemeMou  um  OKouoMunecKou  denmejibHocmu. 

IIo,Ho6hBIH  IIO/IXO/1  K  H,3Cin  H(])HKaHHH  nOHJITHH  nOJiyHHJI  npn  pa6oTe  Iia,3  pa3JIHHHBIMH  OHTOJIO- 
riMMii  pernoHajiBHOH  bkoiiomhkh  (b  nacTHOCTH,  oh  rnupoKO  ncnonB30Bajica  npn  OHTOJiorHHecKOH 
cneuH(JjHKau,HH  pernoHajiBHBix  pecypcoB  b  nacTH  ochobhbix  (Jioii.iob)  paooncc  HaHMeHOBaHne 
«npimifun  3Mymt{uu  o6pci3Hozo  onucamm  rnacca  o6beKmoe». 

3  Ejiohhmh  iipiiimiiii  nocTpoeHHH  h  Bii3yaaiH3amiii  OHTOJiorHH 

B  xoAe  pa6oT  na/i  oHTOJioriiHecKHMH  c  n  e  n  n (j) n  k  a  n  n  n  m  n  pernoHajiBHOH  skohomhkh  ocTpo  060- 
3HaHaeTC5i  npo6neMa  npeacTaBneHiM  nonB30BaTenio  Gojibiuux  ownojiozuu  (HanpiiMep,  paccMaipii- 
BaBiiiancH  b  npe/iBi/iymcM  pa3,nene  O K B 3/J-oht ojio ran  nacmiTBiBacT  mho rue  cothh  nonsniiii.  co- 
CTOHIHHX  He  TOJIBKO  B  OTHOUieHHH  OOOOIIICIIHH,  HO  H  HMCIOIHHX  ,ip\THC  CTpyKTypHBie  CB5I3H- 
OTHOmeHIM,  BBI3BaHHBie  MHOrOHHCHeHHBIMH  IipHMC'iailiniMH  H  HCKJIIOHeHHJIMH,  COCTaBJIXHOHIHMH 
HeoTBeMJieMyio  nacTB  3Toro  oijiniiHajTBiioro  kbit acc  h (]) n k bto p a ) .  B  caynac  rpatjHraecKoro  oTo6pa>Ke- 
mia  OHTOJiorHHecKHX  cnenHt])HKanHH,  nan6oJiec  ecTecTBeHHoro  ana  ccMaiiTH'iccKHX  ceTcii  TaKoro 
po.ua,  hh  MacniTa6npoBaHHe,  hh  (JipameHTapHoe  npe/iCTaBnciiHC  bbi/icjihcmbix  o6nacTeH,  hh  CKpon- 
JiHHr,  hh  KOMOniiaiiHH  i io,io6i i bix  npneMOB  BnonHe  cnpaBHTBca  c  stoh  npo6neMOH  He  b  goctouhhh. 

BMecTe  c  TeM,  H3BecTHBiM  cnoco6oM  o6o3phmoh  h  nerKo  KOHTpoinipyeMOH  opranmanHH  6ojib- 
rnoro  HHcna  3JieMeHTapHBix  o6bcktob  chjokht  hx  uepcipxmecKoe  zpyrnupoeanue  c  BBe/jeHneivi  b  chc- 
TeMy  hcxo/iiibix  oobcktob  OOBCKTa  HOBoro  Tuna  -  rpynnBi,  ojioku,  KOTopoMy  npe/inncBiBaioToi  paB- 
HBie  c  6a30BBiMH  OOBCKTa mh  npaBa  b  CMBiene  bo3mo>khocth  rpyuimpoBaiiHH.  Ilpn  stom  .iciicTBii- 
TeJiBHO  scJicJieKTHBHOH  sibjimctch  cmpozu'A  uepupxm  rpynniipo  Ban  hh  o6BeKTOB.  XpecTOMaTHHHBie 
npiiMepBi  TaKOH  opraHH3amiH  ,iaioT  (jiaiTioBBic  mciic,i>kcpbi  onepau,HOHHBix  ciicTeM  3BM. 

FI pC.TCTa B.l SICTCH .  HTO  BBC,1CIIIIC  O-IO'IIIOH  CTpyKTypBI  en0C06H0  pa^HKajIBHO  Cr-ia,lIlTB  OCTpOTy 
npcpcTaBMCiiiui  6ohbihhx  OHTOJiorHH.  npn  3tom  6noHHaa  opraiiiiiaiimi  MO>KeT  B03HHKaTB  h  Kax  ec- 
TecTBeHHoe  OTpavKciinc  ceMaHTiiKH  ripc.iMCTiioii  oGnacra  (HanpiiMep,  ana  0KB3/],  pe30HH0  rpynrai- 
poBaTB  noHHTiin  Ka>K,ioro  olicpc,iiioro  KJiaccHcJ)HKaH,HOHHoro  ypoBiia).  11  Kax  pe3ynBTaT  yicTa  ncii- 
xonorHHecKiix  oeo6eHHOCTH  BocnpiorniH  niK[iopMannn  (b  'iacTiiocni.  yiHTBiBaTB  npcpc-iu  KpaTKO- 
BpeMeHHon  iiavuiTH  'ic-ioBCKa,  o6BeM  KOTopoii  cocTaBnaioT  «MarniiccKnc»  7  ±  2  cvhiiiocth). 

Bhohhbih  npiiHmin  nocmpoemin  OHTOnoniH  /tocTHraeTcii  npn  Ha^neiKameM  pa3BHTHH  Memaon- 
mojiozuu  (Tax  huh  iiiia'ic  npneyTCTByioineH  b  HHCTpyMeHTajiBHBix  cpcpcTBax  nocTpoeHiui  OHTOnorH- 
necKiix  cncnn(])HK'annii  [12])  -  KoppeKTHBiM  ,ioikxiiiciiiicm  ee  no  1  mu  cm  6noica,  h/huh  MO>KeT  6bitb 
no/wep>KaH  nyTeM  pacniiipeHiui  6ci3oeou  Modenu  dannux  Taxoro  HHCTpyMeHTapiM. 

Bmyajimauun  O-io'inoii  CTpyKTypBI  co  ciporon  Hepapxiien  Ha  nepBBin  Birin.i  He  npcncTanniicT 
3aTpyAHeHini:  Ka>K,iBiH  pa3  Ha  pa6olic\i  none  OTo6pa>KaeTca  co.icpvKHMoe  o,inoro  6noKa,  11  b  npo- 
CTeiiHieM  BapnaHTe  hmcctoi  boimovkiioctb  ncpcxo,ia  hh6o  b  hio6oh  Bno>KeHHBiH  6hok,  jih6o  -  b 
c/ihiictbciiiibih  oxBaTBiBaiomiiH.  O.inaKO  npn  BH3yajiH3aiiiiH  OHTonoriiHecKOH  cnenn(]iHKannH  bo3- 
HHKaeT  npuuifunuajibuaa  mpyduocmb  zparfnmecKoii  «adpecai\uu»  cemeii  cyiuHocTeii  oTo6pa5KaeMoro 
6noKa  (3to  KOHiienTBi,  huh  KJiaccBi  o6b6ktob,  h  6hokh)  c  cymnocTHMu.  pa3MemeHHBiMii  b  6noKax,  He 
nBIWIOIUHXCn  BHO>KeHHBIMH  B  flaHHBIH  6lI0K  (huh  «6HeiUHUMU»  CyniHOCraMIl). 
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Ha  Ham  B3rnjm,  sneraHTHBiM  pemeHneM  stoh  npo6neMBi  hbjihctcm  cmaH.dapmH.oe  «nanpaejie- 
Hue»  ynoMjmyTBix  CB5i3eH  k  oxeambiearoufeMy  6noKy,  o6pa3  KOToporo  Tax  hjih  imane  c  Heo6xonHMO- 
ctbio  npHcyTCTByeT  Ha  paooncM  none  ('jKpanc).  PucyHOK  2  HnnEOCTpnpyeT  3Ty  h/icio:  oxBaTbinaio- 
miiH  6hok  npenciaBnacT  Ha  SKpane  Bepxmra  nonoca  paoo'icro  nona  (xoTa  rioMeiqeimbic  Ha  Hee  m an¬ 
il  hch  HneHTmjjHHupyioT  oHTOJiorHio  b  qenoM  h  OToopavRacMRiH  6hok  X),  a  CTannapTiiBiM  HanpaBJie- 
HneM  CB33CH  BHyTpeHHHx  cymnocTcn  6noica  c  BHemHHMH  cyiimocTJiMH  aBnacTca  eepmuKcuib.  3aMe- 
thm,  'ito  sto  peiueHHe  conepvRHT  b  ce6e  h  pacmupeimc  B03M05KH0CTen  mokGuohhoh  HaBHraunn,  t.k. 
nenco  peanroyeTca  nepexo/i  k  BH3yanH3aijHH  6noica,  conep>Raincro  KOHuenT,  c  kotopbim  hmcctcm 
CBflBb  «licpc3»  OXBaTBIBaiOHIHH  6hok. 


PucyHOK  2  -  npencTaBJieHHe  Ha  3KpaHe  conepacaHHn  6noKa  OHTOJiorqqecKOH  cneqq<}>qKaqHH 
(qpaMwe  cTpejiKH  H3o6pa>KaioT  oTHomeqqe  o6o6nieqqa;  IIpO  -npenMeTHan  o6jiacTb) 

3aKJiioHeHHe 

CneqmjjHKaHHa  oobcrtob  pernoHajibHOH  skohomhkh  c  rioMoiqbio  mcto/iob  h  cpencTB  ohtoho- 
rnnecKoro  aHanroa  cnoco6cTByeT  pa3BHTHio  chctcmbi  3HaHHH  KaK  b  caMOH  npe/iMCTiioq  o6nacra  -  b 
ynpaBneHHH  perHOHanBHOH  skohomhkoh,  TaK  h  b  o6nacra  RovinbioTepiibix  cpc/iCTB  npencTaBncima 
nailllBIX  H  3HaHHH. 

Oneimnaa  ncpcncRTHBbi  paiBcpTBiBaiiqa  pa6oT  no  im(|iopMaqqoimoH  i lo/uiepvRRC  ripoqeccoB 
ynpaBnemia  h,  b  HacraocTH,  BBipa6oTKH  CTpaTernn  paanmHa  perHona  nyTeM  nocTpoefflia  OHTOJiornn 
pernoHajiLHOH  skohomhkh  cncnycT  yRaaaTb  Tpq  rnaniibix  pycna  pacnpenenefflia  ycHunn: 

•  coBepmeHCTBOBaHHe  imcTpyMcnTapua  oht  onoranec  Koro  aHajiH3a  b  Haem  iipcncTaBneniin 
6om>mHX  omononiH,  pa3BHTiia  mcto/iob  ynpaBnemin  OHTonoriiaMH  h  /ip.; 

•  yTOHHeHHe  (b  pc3ynbTaTC  npoBC/icimbix  HccnenoBaHHH  h  pa3pa6oTOK)  nonHMamia  ponn  ohto- 
norHHecKoro  aHajiH3a  b  rojutcrthbiioh  /icaTcnbiiocm  npn  ynpaBneHHH  otkpbitbimh  CHCTeMaMH 
(Ha  npHMepe  pernoiianbnoH  skohomhkh)  c  uenBio  BBipa6oTKH  pcRO\icnnaqqq  no  eoBepmeHCT- 
BOBaHHio  riponeccoB  npiiHama  KonnernanBHBix  pemernm. 
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Abstract 

This  paper  proposes  the  approach  to  development  of  a  program  engine  which  provides  an  interac¬ 
tive  construction  of  innovation  chains  on  the  Internet-portal  which  is  intended  for  infonnation 
support  of  innovation  infrastructure  of  Siberian  region.  This  engine  is  based  on  extensive  use  of 
system  of  ontologies  of  problem  and  subject  domains.  It  is  realized  via  a  subsystem  of  integration 
of  knowledge  and  data.  This  subsystem  is  included  in  the  Internet-portal  and  provides  integration 
of  information  resources  concerned  with  innovations  and  intelligent  infonnation  retrieval  in  these 
resources. 

BBeaetme 

B  HOBOM  TBICHHCJICTHH  TOJIBKO  CTpaHbl,  BOCripHHM'IHBBIC  K  HHHOBaHHJIM,  CMOryT  BBICTOHTB  B 
KOHKypeHTHOH  6opb6e  Ha  rjio6ajibno\r  pbiHKe  TOBapoB  h  ycnyr.  IIcOTOMy  nepexo/i  k  nnnoBanHoimoii 
3KOHOMHKG  ohciib  aKTyajieH  aim  Pocchh,  HMetomen  Bojibhioh  yKJioH  b  cbipbeBbie  OTpacnH.  EoJibmyio 
noMomb  b  3tom  Morna  6bi  OKa3aTb  poccmlcKaa  HayKa,  KOTopan  b  nupe  Pocchhckoh  aKa/teMHii  Hayic 
HaKomuia  orpoMHbiH  on  bit  mmoBannoimoH  /ichtcjibiiocth  eme  b  ycnoBiuix  nnaHOBoro  xoTJiiicTBa.  B 
Te  ro.TBi  BucppciuiccKHC  ncrio'iKH  “nayKa-npoMBiiiLTcnnocTB”  (])opMnpoBajincB  Ha  ocHOBe  a/iMHiincT- 
paTHBHBix  h  naynio-oprauHTanHoniiBix  MeponpiumiH,  Koxopwc  CBaiBiBann  aKa/icMiiuccKyio  nayKy  c 
OTpaCHeBOH,  C  MHHHCTepCKHMH  KB  H  3aBO,Ta\(H  B  yCHOBIMX  CTaOH-TBIIOrO  OIO.T/K'CTIIOrO  H  X03paClICT- 
Horo  (J)HHaHCHpoBaHH)i.  Ho  c  iiepexo/iOM  k  pbihohhoh  3kohomhkg  opranHiannoniiBic  cbh3h  b  uc- 
rio'iKax  Hayxa  -  nponiBO/iCTBO  OKa3ajiHCb  pa3opBaHHbiMH  h  (jjopvmpyioTCH  b  ycnoBiuix  pbihohhoh 
cthxhh.  KpoMe  Toro,  nocne  90-ro  ro.pa  poccHHGKaa  3Kono\iHKa  nepe>KHBaeT  chctomhbih  KpH3HC,  b 
pcsyaBTaTC  KOToporo  ynana  BOCTpe6oBaHHOCTb  HayKH,  noHTH  b  10  pa3  chh3hjiocb  (jiHiiancnpoBannc 
HayHHO-TeXHHHeCKOH  ajicpbl  H  KaK  CJTC/ICTBHC  3TOrO  -  npHOCTaHOBHJIOCB  pa3BHTHe  H  BIlCHpCIlHC  HO- 
bbix  TexHononiH.  B  HTore  y/idiBiiBiii  Bee  HayKoeMKon  npo/iyKiii-m  b  pocchhckom  3KcnopTc  He  npe- 
BbiiuaeT  1,5%,  hto  b  20  pa3  HH>Ke,  HeM  b  cpe.incM  no  EBpone  [1]. 

HecMOTpji  Ha  TaKHe  HeraTHBHbie  Tcn/icnnnn.  b  CnonpcKOM  ot/iciichiiii  PAH  h  b  ch6hpckom 
(JieaepanbHOM  OKpyre  b  uchom  3a  nocne/inec  Bpevia  iiohbhjtocb  vinoro  naynibix  h  iiaynio- 
TexHHHecKnx  pa3pa6oTOK,  HMeiomux  ooabmoii  nimoBanHoimBiii  noTeHujiaji.  B  CB5I3H  c  sthm  b  CO 


Paooxa  BbinonHaeTCa  npii  (jmnaiicoison  iio.aaep>KKe  I  IpeiHaayMa  CO  PAH  (Mc>K;[HcmiiiJiEiiiapiiuii  Hirrei  pamioinif.iii  npoeKT 
As  111). 
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PAH  npe/inpuniiMaioTCH  ycHjiHH  no  BoccTanoBJienmo  n  pacimipemno  coxpaiiHBiiiHXCH  imnoBannon- 
hbix  neno'iCK,  a  Taioxe  no  co'i/ianmo  hobbix  oprani-nannoimBix  n  im(])op\fannoimBix  nn(])pacTpyKTyp 
B3anMoaencTBH)i  HayKH  n  bob poK/ia  10  m  n x c h  npoMBinmeHHBix  npc/inpHsrraii.  3toh  penn,  b  'iacTiio- 
cth,  cay>KHT  npoeKT  “CeieBas  imnoBannonnafl  im(])pacTpyKTypa  CO  PAH”,  kotopbih  BBinonHaeTCfl 
paflOM  HHCTHTyTOB  CO  PAH  npn  (|)imancoBoii  no/i/icp>KKe  ripciunnyMa  CO  PAH. 

Co3,aaBac\iaH  b  pavtKax  stoto  ripocKTa  cncTeMa  HH(})opMau,HOHHOH  nozmep>KKH  imnoBaiiHomion 
HHtJipacTpyKTypBi  CO  PAH  /loirA'iia  ooccncuiBaTB  mnpoKoe  n  aKTHBHoe  pacnpocTpaHeHne  nnt])op- 
Maunn  O  B3aHMHBIX  B03M0/KII0CTMX  (liayillOM  h/iIJIH  ri  po  Hi  BO/1CT  B  C I  III  OM  nOTeHUHajie)  H  nOTpe6HO- 
ctjix  Bcex  ynacTHHKOB  HHHOBan,HOHHOH  /ichtchbiiocth  b  pernoHe,  htoobi  co'i/iaTB  ycnoBiM  aim  MaTe- 
pnajiH3annH  naKonncimBix  3HaHHH  b  bh/ic  hobbix  TexHonornn  n  npo/iyKTOB. 

HcOOXO/IHMOCTB  COi/iailHJI  T3K0H  CHCTOMBI  COCTOHT  B  TOM,  HTO  y)Ke  HMCKMIIHCCJI  CHCTOMBI  CeTe- 

boto  nocTyna  k  H  me  p  ii  c  t  -  dp  a  ii  h  i  i  a m  h  6a3aM  /lamiBix  iiayniBix.  npoMBiinneHHBix  n  ToproBBix  op- 
raHH3an,nn  He  ooccncniBaioT  nyvKiioro  ypoBHS  nHTepaKTUBHOCTH  nii(])op\iai|HoimBix  cbh3CH  n  jih- 
nieHBi  anaiiHTHHecKHX,  KOHcynBTaTHBHBix  n  perynnpyEomnx  (jiyiiKiiHii. 

CncTeMa  peann3yeTca  b  bh/ic  HHTepHeT-nopTana  n  BK/HonaeT  b  ce6a  c  o/inoii  ctopohbi,  hh- 
(]>op\ianHoimyio  cncTeMy  co  cpe/idBa\iH  coi/iaima  n  HHTerpaunn  CBJiianiiBix  c  HHHOBaniMMH  pa3- 
HopoziHBix  nn(])op\ianHOimBix  pecypcoB,  a  c  /ipyron  -  pa3BHTBie  cpe/idBa  nepcoHajiBHoro  ynacraa  b 
HHHOBannoHHOH  AeaTenBHocTH  cnennanncTOB  pa3HHHHoro  npoifinjiH  (nepcoHanH3npyeMBie  'iepci 
HHTepHeT  "paoo'iHe  MecTa"  ynacTHHKa  iiimoBannoimoH  peHTenBHOCTH).  Ba>KHBiM  KOMnoHeHTOM 
ooccric'iHBaiomHM  HHTeJiJieKTyajiH3ai3HH  Taxux  pa6onnx  MecT  ZBjmeTCfi  MexaHH3M,  no/yiepvKHBaio- 
mnn  HHTepaKTHBHoe  nocTpoeHne  HHHOBapiioHHBix  neno'iCK.  B  aoKJia^e  p  a  c  c  m  a  t  p  h  b  a  e  tc  a  1 10,1x0,3, 
npn  KOTOpOM  3TOT  MeXaHH3M  OCHOBBIBaeTCa  Ha  3KTHBHOM  HCn0JIB30BaHHH  CHCTeMBI  OHTOJIOTHH  CO- 
OTBeTCTByiomux  3a^an  h  npe/iMdiiBix  o6nacTeii. 

1  IIoflCHCTeMa  iiiiTcpaKTiiBiioii  nofl^epacKH  nocTpociiiia  iiniioBamioiiiiBix  penoneK 

Hanna a  no/iCHde\ia  HBjifldCfl  cocTaBHoii  nacTBio  chctcmbi  nn(])opManHoimoii  no/i/iepvKKH  hh- 
HOBapHOHHOH  HHtJipacTpyKTypBi,  noaTOMy  cii  oy/iyT  /lOdymiBi  KaK  Bee  Hn(])op\iannonnBie  pecypcBi, 
HHTerpupyeMBie  b  /lannon  cucTeMe,  Tax  n  iio/ichctcmbi,  ooccne'iHBaioiiiHe  /lodyn  k  hum.  Ee  pa6oTa 
□aanpycTdi  Ha  anannax  06  HHHOBapnax  h  hhhob3hhohhoh  /jeaTeiiBHOCTH,  06  ycTpoiiCTBe  Mupa  npo- 
H3BO/iCTBa  n  HayKH,  a  TaioKe  Ha  inanmix  o  KoiiKpeTiiBix  npe/iMCTiibix  o6nacT5ix,  nona^aiomux  b  ccfic- 
py  HHHOBapHOHHOH  3KTHBH0CTH.  Bee  3TH  iliailHfl  npC/ICTaBJICIIBI  B  HeCKOJIBKHX  OHTOJIOrilJIX,  HMeiO- 
ipnx  caMOCToaTenBHoe  'iiianeiiHC,  ho  CBiiianiiBix  ncpei  o6mne  noiurms. 

1.1  CncTeMa  iiiaimii 

CncTeMa  3H3HHH  IIO/ICHCTCMBI  ODBC/IIIII/ICT  CJIC/iyiOIUHC  OHTOHOTHH:  1)  OHTOJIOTHK)  HHHOBapilH 
n  HHHOBapHOHHOH  /ic  htc/ibiiocth,  2)  ohtohothio  Mupa  npoiiBBO/iCTBa  4)  OHTOJiorHK)  HayKH  h  nayn- 
hoto  iiianiHi,  a  Taioxe  4)  OHTOnorHH  npe/iMdiiBix  oGnacTen,  HHTepecHBix  c  to'ikh  ipeima  HiinoBaiu-iH 
n  npencTaBaeniiBix  b  cucTeMe  cbohmh  nn(])opManHOimBi\iH  pecypcaMH. 

OhTOHOTIM  HHHOB3HHH  II  HHHOBapHOHHOH  fleaTeUBHOCTH  CTpOHTCJI  Ha  OCHOBe  pe3yHBTaTOB  HC- 
cneaoBaHHH,  npe.iCTaBaeimBix  b  [2,  3].  OHa  BKnioHaeT  cac/p/ioim-ic  rpynnBi  noinmiii:  HHHOBaTopBi 
(npeanpiMTiM,  naylniBie  opraHH3au,HH  h  T.n.),  HHBecTopBi,  nanai  iiimoBannonnoro  npouccca  (<])yn- 
paMeHTajiBHBie  Hccac.TOBamni.  HHP,  OKP,  MapKeTHHr,  upoiiiBoncTBO  n  ,ip),  oobcktbi  h  cy6BeKTBi 
HHHOB3HHH  H  T.n.  3tH  nOIHITHH  CBJIiailBI  T3KHMH  OTIIOmCIlIHIMH,  KaK  “pe3yHBTaT  3Tana  HHHOBapHOH- 
hoto  npouccca”,  “nopa.ioK  cnc/iOBannsi  3TanoB”,  “hcxo.tiibic  .lamiBic  pna  3Tana”,  “yliacTiiHK  3Tana” 
n  T.n. 

Ohtohotim  Mupa  riponiBoncTBa  BKnioHaeT  Hepapxnio  riponiBoncTBcniiBix  oTpacnen  n  TiinoB 
npoH3BopcTB  h  npeflnpiuiTHH,  a  Taioxe  TaKiic  6a30BBie  KJiaccBi  nonjiTnii.  KaK  npoH3BOflHTenB,  no- 
CTaBiuHK,  pecypcBi  (cBipBe,  KOMnneKTyiomHe,  Tpy/ioBBic  pecypcBi). 

Ohtohotim  HayKH  n  naynioro  inaniiH  onucBiBaeT  noinmiH.  oTHOcamneca  k  opranniaiinn  Ha- 
ynHOH  aeaTenBHOCTH,  a  Taioxe  MCTanoinrniH,  3a,TaK)innc  CTpyKTypBi  pna  oiincanna  ripc.TMCTnoii  06- 


329 


nacTH  hk>6oh  KOHKpeTHOH  iiayinoii  iriciiriruiriiiBi.  K  TaKHM  MCTanoimrmi  othochtch:  pa3nen  HayKii, 
victor,  o6i.eKT  h  pe3ynbTaT  riccJic/ioBanriii. 

OHTOnornn  npeiMCTiiBix  oOnacTeii  BKHioHaioT  noHjrma,  xapaKTcpiiBie  rjisl  KOHKpeTHOH  npen- 
MeTHOH  o6naCTH,  II  CBH3H  MOK/IV  HI1MI1.  nPH  3TOM  OHH  MOryT  OniipaTBOI  Ha  OHTOJIOrHK)  HayKH  H 
iiayinoro  iiiaimsi  h/hhh  OHTonornio  Mupa  iiporiiBo.iCTBa.  IlpuMepoM  TaKiix  oonacTcii  MoryT  6bitb: 
nporpaMMiipoBaHne,  reocJ)H3HKa,  npn6opocTpoeHne,  MeTannypniH,  ca moh erocTpoe n  11  c . 

1.2  MexaHH3M  nocTpoeiiim  iimmn;mii()imi>i\  uenoneK 

IlocTpoeHHe  HiiiiOBaiirioiiiioii  ncno'iKH  BBmonHaeTCa  no  aBTOMaTunecKH  reHepupyeMOMy  cuc- 
Hapnio,  CTpyKTypa  KOToporo  onpenenaeTCH  CTpyKTypon  iiiiiiOBaiirioiinoii  ncno'iKH.  la/iaimori  b  oh- 
TOUOrHH  HHHOBapHOHHOH  1 C  I  T  C -B  B 1 1 0  C  T  M ,  II  BI-I/IOM  IlHHOBaUHOHHOrO  3anpOCa. 

Bhh  iiimoBaiiHoiiiioro  3anpoca  3aBHCHT  ot  Tuna  nonB30BaTena  (yHciiBiii,  ri po rn  bohct  b  e  i  m  11  k  . 
HHBeCTOp  H  T.,1.)  H  MO>KOT  COCTOHTB.  HanpHMep,  B  npO.TBH'/KCIlHH  KaKOH-HH6o  IiayillOH  II, 1C  II  HUH  Op- 
raHH3apHH  npoiiiBoiCTBa  hoboto  npn6opa  huh  MaTepnana. 

liHHOBaHHOHHBiH  3anpoc  nopovKpacT  Ha  Ka>Kyo\i  3Tane  ero  oOcnyacHBaHiia  (npo.TBHVKCiiiia  no 
HHHOBaiiHOHHOH  ucnoHKe)  onpeneneimyio  iiii(]iopManHoiinyio  noTpe6HocTB.  3Ta  noipe6HocTi. 
npencTaBnaeTca  b  bh.ic  noncKOBoro  3anpoca  b  TepMHHax  KOHKpeTHOH  npe/iMCTiioii  oOnacTH,  coot- 
BeTCTByioineH  iTany  i-iiiiiOBanHomioro  npouccca  h  Tuny  npo/iyKTa  HiiiioriaiiHH. 

3aTeM  3tot  3anpoc  HanpaBnaeTca  k  iio/iciictcmc  HiiTerpaiiriri  riii(]>opMai|rioiiiiBix  pecypcoB  nop- 
Tana,  KOTopaa  npeo6pa3yeT  ero  b  pan  3anpocoB  k  kohkp cthbim  HCTOHHHKaM  /lamiBix.  Pe3ynBTaTBi 
o6pa6oTKH  3anpoca  «no/mennaiOTca»  k  Hii(])opManHoinioMy  KapKacy  ncno'iKi-i. 

Echh  n  on  b  3  o  b  a  t  c  ji  b  pernaeT,  hto  /laiiiiBiii  3Tan  pocTaTO'ino  ooccnc'icii  iiii(])op\iai|ricii,  oh  mo- 
aceT  nepeiini  Ha  cne/iyioiiuiii  3Tan  nocTpoemia  iicrio'iKH.  TaK  KaK  MoaceT  obitb  nonyneHO  HecKOJiBKO 
aJiBTepHaTHBHBix  BapnaHTOB  peanH3an,HH  TCKymero  3Tana  iicrio'iKH.  to  nonB30BaTenB  MoaceT  bbi- 
6paTt  Te  BapnaHTbi,  KOTopBic  oh  cinTacT  HanOonee  npe/inoHTHTCHBiiBiMH  (no/icricTCMa  no3BonaeT 
COXpaHBTB  MHOaCeCTBO  BapHaHTOB  H  OOCCnC'IHBaCT  B03M0/KII0CTB  pa60TBI  CO  BCeMH  HHMH  O/HIOBpC- 
MeHHo).  /JaiBiiciiiiicc  npoiBH>Kcimc  no  ucnoHKe  oy/ieT  ocymecTBnaTbca  to.bbko  c  yicTovi  nonyneH- 
HOH  B  paMKaX  3THX  BapHaHTOB  HII(]lOpMaHHII. 

KaK  obi.bo  CKa3aH0  Bbirne,  cboio  iiimoBaiiHoimyio  noTpe6HOCTB  rioiBBOBaTCJiB  3a,iacT  b  noimri- 
aX  KOHKpeTHOH  OHTOHOrHH  (BBIOpailllOH  CBMHM  ri0-BB30BaTClCM  HUH  CHCTeMOH).  ECHH  BBIHCHHeTCH, 
HTO  a^eKBaTHBIX  nOHHTHH  B  3T0H  OHTOHOrHH  HeT,  TO  nOHBjOBaTCHIO  Oy,lCT  npe,TBO>KCIIO  onucaTb  HO- 

Boe  noimiic  h  yKa3aTb  ero  MecTO  b  yace  iimcioihchci  cncTeMe  noimriii.  Ilpn  stom  eMy,  bo3mohcho, 
npuncTca  loCTpoHTB  iic/iocTaiomy  10  ncnoHKy  rioimnii  ot  nanooncc  6nH3Koro  no  CMBieny  iioimm. 
HMCKMiicrocn  b  OHTOHOrHH,  k  HOBOMy.  B  cnynae  ycneuiHoro  BBinoniieniia  yKa3aHHoii  nponciypBi, 
oy.iCT  BbinoHHeHa  loc'TpoiiKa  oHTononiH. 

Echh  Ha  nopTane  HeT  rionxo.iaiHux  OHTononiH,  to  3to  03iialiacT,  hto  ii on b 3 o b aT c.b b  He  cmovkct 
peajiH30BaTb  cboio  HiiiioBannoiiiiyio  noTpe6HOCTB  Ha  HanieM  nopTane,  TaK  KaK  nopTan  He  pacnonara- 
eT  aim  3Toro  iicooxoihmbimh  3 i i a i i h ji m h  h  iiiK])opMai|HoiiiiBiMH  pecypcaMH.  Ha  ocHOBe  aHajiH3a  Ta- 
khx  cnyHacB  6y,iyT  iipnimMaTBcn  peuieHiM  o  iio.ikbbio'iciiiiii  k  nopTany  hobbix  iiiK])opMai|HoiiiiBix 
pecypcoB  H  OHTOHOrHH. 

2  IIoflCHCTeMa  iiiiTcrpamni  iiiaiiii ii  h  ^aHHbix 

PaccMOTpHM  CTpyKTypy  n  (JiyiiKiiHoimpoBaimc  hohchctcmbi  HirrcrpaiiH n  iiiaiinii  n  ,iamiBix,  ko- 
Topaa  o6cHy>KHBaeT  iiiK])opMai|HoiiiiBic  norpeGHocTH  iiohchctcmbi  nHTepaKTHBHoii  iio,i,icp>kkh  no- 
CTpOeHHH  IlIlIIOBailHOIlIlBIX  IienOHCK. 

Haiinaa  noncHCTCMa  BKHioHaeT  Ha6op  \io,iyHcii  n  komhohchtob,  o6ecneHHBaiomHx  HHTerpa- 
HHK)  IIII(])OpMaHHOIIIIBIX  HCTOHHHKOB  H  npOBC,ieilHC  C  0 1 C  p  >K  aT  CH  B 1 1 0  TO  nOHCKa  Ha  OCHOBe  OHTOHOrHH. 
rio.lCIICTCMa  OCHOBaHa  Ha  MyHBTH-areHTHOM  IIO.IXO.IC,  HTO  II03B0naCT  ,lHIiaMHlICCKH  IIO,lKHIOliaTB 
HOBBie  HCTOHHHKH  lailllBIX  H  o6eCneHHTB  OlIIOBpCMCIlIiyiO  pa6oTy  C  M 1 1 0/K  CCT  BO  M  3anpOCOB  K  pa3- 
HHHHBIM  I  I 1 1  (]  ) O p  M a  1 1 II 0 1 1 1 1 B I M  HCTOHHHKaM. 
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no/icHCTCMa  HirrcrpanHH  opucirmpoBana  Ha  pa6oTy  co  CTpyKTypiipoBaHHbiMH  iiCTO'nmKa\ni 
aaHHtix  (CHfl),  jsj. la  koto p bix  movkct  6biti>  nocTpoeHa  cxeMa  jiamiBix,  to  ecTb  omicaHbi  Tiinbi  jian- 
HblX  H  CBH3H  MC/K/iy  HHMH,  H  CyiHCCTByCT  (JlOpMajIbHblH  CnOCo6  nOJiyHCHIia  OT/ICJIBIIBIX  3JICMCIITOB 
/lamiBix.  rip HMcpaMH  CHyl  movkiio  cimaTB  pa3HHHHbie  6a3bi  /lamiBix  (HanpuMep,  peiiauHOHHbie  h 
oobcktiibic),  a  TaK>Ke  cna6ocTpyKTypnpoBaHHbie  pecypcti,  oriiicainiBic  b  (])op\iaTax  XML,  RDF, 
OWL,  DAML+OIL  [4]  h  /ip. 

nO,TOOIIBIH  IIO/IXO/I  K  HHTCrpaHHH  3HaHHH  H  ,1311 II BIX  ripC,l-TO>KCII  B  [5]. 

2.1  HHTerpauHH  hctohhhkob  lamii.ix  Ha  ocHOBe  OHTOJiorHH 

Minerpaiiiia  /locTymiBix  Clin  npoiicxo/urr  b  cootbctctbhh  c  ncnonb3yeMOH  oHTOJiorHeii,  hto 
H03B01MCT  cTponTB  noncKOBbie  3anpocbi,  aocTpanipyacB  ot  cnoco6a  h  (])op\taTa  xpaneima  .laimbix 
Ka>K/ioro  Clin.  Run  3Toro  iicooxo/ihmo  pemeHne  c.nc/iyiomnx  3a/;aH : 

•  ConocTaBJicime  cxeMbi  Ka>K/ioro  Clin  c  sjieMeHTaMii  ncnoJiBBycMoii  oHTonornn. 

•  CornacoBaHne  cxeM  /lamiBix  hctohhhkob  c  vhctom  pa3JiiiHHa  (])op\taTOB  npejiCTaBJicima  /iaii- 

HblX,  np HIIHTBIX  B  HHX. 

Flo  cxeMe  /lamiBix  Kaacnoro  CHn,  CTpomea  mo/icjib,  KOTopaa  1 10/106  no  OHTOnorHH  npe/iCTaBJia- 
CTCa  B  BH/1C  CeTH  nOHJITHH  H  CBH3CH,  COOTBCTCTBY IOIHHX  3JieMCHTaM  CXeMBI  ,131  III  BIX.  lIoiiaTHa  MO/IC- 
jih  xapaKTeproyiOTca  aTpn6yTaMH,  cooTBeTCTByiomHMH  aTpn6yTaM  KOHKpeTHbix  TiinoB  xpamiMbix 
lamiBix.  KaacioMy  aTpn6yTy  mo/icjih  cooTBeTCTByeT  /iomcii,  kotopbih  KpoMe  \nio>KccTBa  /lonycTii- 
mbix  3HaneHHH  3Toro  aTpuGyra  onpe/ieJiacT  eme  h  hx  (]iop\taT  3annciT,  npmmBiii  b  /uiiiiiom  CHn,. 

nocne  nocTpoefflia  mo/icjih  HCTOHHHKa  /lamiBix  1 1  ac  Tpo  ii  1 1  m  k  -  3  k  c  ri  e  p  t  movkct  MO/iH(]innnpoBaTB 
ee,  yuajiaa  nacTB  3Jicmciitob  huh  cyacaa  /iomciibi.  3to  /lacT  bo3mo5khoctb  ynpocTHTb  pa6oTy  c  hc- 
TOHHHKOM  B  CJiyHae,  KOITia  IICOOXOIHMO  HCITOJIBBOBaTB  TOJIbKO  HaCTb  COPCpVKaiHCHCJI  B  HeM  nii(]iop- 
MaHHH. 

riojiy'icimaa  mo/icjib  cBaiBiBacTca  c  OHTOJiorHeH :  npn  stom  ana  Bcex  sjtcmciitob  mo/icjih  iimyT- 
ca  cooTBeTCTByiomHe  hm  sjtcmciitbi  ohtojiothh.  TaK  KaK  He  Bcer.ua  bo3mo>kho  ycTaHOBHTb  npaMoe 
COOTBeTCTBHe  M C/K,Ty  3JTCMCIITa\f H  OHTOJIOrHH  H  MO/ICJIH  CH/],,  TO  Ha  3JTCMCIITBI  MO/ICJIH  MOryT  Ha- 
Kia.TBiBaTBca  /lonoJiiiHTCJiBiiBic  orpaHHHeHna,  b  'iacTiiocTH,  orpaHHHeHna  Ha  miioacctbo  3HaneHHH 
HeKOToptix  aTpn6yTOB.  nocne  conocTaBJiemia  aTpn6yTOB  H3  oiitojiothh  sneMeHTaM  cxeMbi  /uuiiibix 
iicooxo/ihmo  BbinojiHHTb  ConocTaBJicime  cBa3aHHbix  c  hhmh  /iomciiob.  JJjifi  3Toro  cTponTca  (jiopMyjia 
npeo6pa30BaHHa  3HaneHHH.  OopMyjia  ncnoaiiacT  poab  TpaHcaaTopa  MOK/iy  (])op\iaTaMH  oirroaormi 
n  HCTOHHHKa  /laniiBix  h  3JiHMHHnpyeT  pa3JiHHna  b  (jiopMax  HanucaHHa  3HaneHHH,  a3biKax,  c/mininax 
H3MepeHiia  h  T.n. 

n,aaee,  Bee  mo/icjih  hctohhhkob  /lamiBix  oObc/mnaioTca  b  o6myio  mo/icjib  /lamiBix,  oTpaacaio- 
myio  iiii(])opManHOiiiioc  nanojineniie  Bcex  /locTymiBix  hctohhhkob. 

2.2  OfipaSoTKa  ianpoeou 

nocne  nocTpoeHna  ooihch  cxeMbi  yiamiBix  h  conocTaBJieHiia  ee  bjicmciitob  c  3JicMciiTaMH  ohto- 
jioniH  noncKOBbiH  3anpoc  movkct  6biTb  3a/iaii  b  TepMHHax  Bbi6paHHOH  no.  B  3anpoce  yKa3biBaioTca 
Tun  (huh  Ha6op  TiinoB)  hckomoh  ini(])opManH h  n  orpaHnneHna,  KOTopbiM  ,toh>kiibi  yiOBHCTBopaTB 
iiaH/iemiBie  .lamiBic. 

Tun  hckomoh  HHijiopMaHHH  ia.iacTca  yKa3aHHeM  KJiacca,  aBnaiomeroca  shcmciitom  OHTOnorHH, 
n  Tpe6yeMbix  aTpn6yTOB  stoto  KJiacca  (bo3mo>kho  Bcex). 

OrpaHHHeHna  MoryT  6biTb  3a,iaiiBi  b  bh.tc  noncKOBoro  uia6jiOHa  oripciC-TCiiiioro  b ii.ia  (to  ecTb, 
C  (JlHKCHpOBaHHblMH  .TOIIVCTUMBIMH  3HaHCHHaMH  aTpn6yTOB)  h/hJIH  JIOrHHeCKHMH  BBipa>KCIIH>[MH  113,1 
3HaHeHnaMH  aTpn6yTOB  noHaTHH  no.  Mok.tv  orpaHHHeHnaMH  b  3anpoce  MoryT  6bitb  ycTaiioBHeiiBi 
jiornHecKHe  CBa3KH,  iio3Boiaioiiinc  onpcicaaTB  KoirBioiiKiimo  h  iHibioiiKiimo  ycJioBHH.  OrpaHHHe- 
Hua  MoryT  6bitb  3a,iaiiBi  Ha  nponiBOJiBiiBic  sicmciitbi  OHTOJiorHH,  nacTHHHO  huh  hohiioctbio  onpe- 
fleaaa  hx  ioiivctiimbic  3HaHeHiia.  3jieMeHTbi,  Ha  KOTopbie  naao>KciiBi  orpaiiH'iciiiia,  oy.TCM  CHHTaTb 
nacmuHHO  3adaHHbiMU  huh  npocra  3adaHHbmu. 
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B  o6meM  cnynae  noncKOBBiH  3anpoc  npepCTaBnaeT  co6oh  (jiparMCHT  ohtohothh,  BKnioHaiomHH 
HCKOMtie  h  3apaHHBie  aneMeHTBi.  Meiacpy  hckombimh  h  3apaHHbiMH  aneMemaMH  3anpoca  MoryT  6bitb 
onpepeneHBi  cbji3h,  to  ecTb  ncrio'iKH  KnaccoB  h  oTiiomcniiH,  cBjnuBaiomne  3th  thcmciitbi.  Mbiioc 
oimcaiiHC  TaKiix  cbihch  no3BonaeT  hctko  onpepenHTB  Tpe6yeMBie  OTiiomcniiH  mokpv  hckombimh  h 
3a/iaiiiiBiMH  oneMeHTaMH . 

Echh  TaKHe  CBH3H  He  3apaHBi  b  3anpoce  sib  no,  to  ohh  MoryT  6bitb  /loCTpoeiiBi  aBTOMaraHCCKH  b 
COOTBeTCTBHH  C  OHTOJIOTHCH.  B  3TOM  CJiy'iaC  3anpOC  CHIlTaeTCH  HemOHHblM,  H  OH  yTO'niHCTCJI  (pac- 
UIHpjieTCJl)  BCeMH  B03M05KHBIMH  HenOHKaMH  CBH3CH. 

OyHKHHOHHpoBaHHe  noncKOBOH  CHCTeMBi  npn  o6pa6oTKe  3anpoca  nonB30BaTena  npoHCxopHT 
no  cJTC/iyiomeH  cxeMe.  3anpoc  nonB30BaTena,  nocTpoeHHBiH  b  TepMHHax  ohtohothh,  oTo6pa>KaeTca 
Ha  o6myio  cxeMy  paHHBix,  nocne  Hero  nopo>KpaeTC5i  areHT  3anpoca,  yupaBJUiionuiii  npoiicccoM  c6o- 
pa  HH(|»opMapHH.  J[nn  pociyna  k  Hii(])opManHn  b  KOHKpeTHBix  HCTOHHHKax  pamiBix  HcnonB3yiOTca 
cneiTHajiH3HpoBaHHBie  noncKOBBie  areHTBi,  opueHTupoBaHHBie  Ha  pa6oTy  c  sthmh  HCTOHHHKaMH.  Ha 
OCHOB3HHH  HaHpeHHOH  HH(J)OpMaHHH  H  3H3HHH,  COPCp'A'aiHHXCH  B  OHTOHOTHH,  CTpOHTCH  aCCOHIiaTHB- 
Haa  ceTB,  HBHfliomasiCfl  pe3ynBTaTOM  3anpoca. 

B  ripouccce  noncKa  p ac c \t a Tp h b a i otc h  Bee  ponycraMBie  c  tohkh  ipcima  3anpoca  nym  ot  Bep- 
hihh,  pna  KOTopBix  aapaiiBi  orpaHHHeHiia,  po  hckombix  BepiHHH  b  nocTpoeHHOM  no  3anpocy  ejipar- 
MeHTe  o6meii  cxeMBi  paHHBix.  CHanana  BBi6npaeTC5i  nnt])opMaiiHfl,  eooTBCTCTByiomaji  3apaHHBiM  h 
nacTHHHO  3apaniiBiM  sjTCMCiiTaM  3anpoca.  /],anee  p a c c m a t p h b a e t c n  cncpyioiiuiH  phcmciit  cxeMBi  pan- 
hbix  h  CB33B  c  hhm  b  paMKax  BBi6paHHoro  nyra  po  hckomoh  BepiHHHBi  (JjparMeHTa  cera,  npepcTaB- 
nmomero  3anpoc.  Jinn  Ka>Kporo  TaKoro  nepexopa  no  3bciibhm  nyra  CTpoiiTca  aneMeHTapHBin  riopaa- 
npoc.  Oh  nepepaeTca  areHTy,  HacTpoeHHOMy  Ha  pa6oTy  c  hctohhhkom,  b  kotopom  copepnciiTca  hh- 
(JlOpMaHHH,  COOT  B  CTCT  Byio  III  an  HOBOH  BepiHHHe.  9t3  Iin(])OpMaiIHH  BBIOIipaCTCfl  areHTOM  C  yneTOM 
paHHBix,  HanpeHHBix  aim  hcxophoh  BepiHHHBi.  riopo>Kpeniie  nopianpocoB  h  BBi6opKa  nii(])opMai[HH 
nponcxopHT  po  Tex  nop,  noKa  He  6ypeT  pocmrayTa  BepniHHa,  noMeneffiiaa  b  3anpoce  KaK  HCKOMaa, 
hh6o  pe3ynBTaT  o'lepepnoii  bbi6opkh  paHHBix  He  OKanceTCH  nycTBiM. 

C6opoM  pe3yjiBTaTOB  ynpaBHHCT  noncKOBBiH  areHT.  B  ripoucccc  noncKa  CTpoiiTCH  ceTB  CBjnan- 
hbix  Me>Kpy  co6oh  pe3yjiBTaTOB,  ex op nan  co  CTpyKTypoii  caMoro  3anpoca.  HcnonB3yji  cneuHajiBHBiH 
HHTeptJjeHC  BH3yajiH3apHH  pe3ynBTaTOB  noncKa,  nonB30BaTenB  movkct  ocymecTBHHTB  naBi-irani-no  no 
BH3yajiBHOMy  npepcTaBneHiiio  stoh  cera.  riopoonafl  BH3yajiH3amM  ynpomaeT  nponepypy  BBi6opa 
Han6oiiee  bhahoh  HH(|>opMapHH  nonB30BaTeneM  3a  cict  hbhoto  BH3yajiBHoro  npepcTaBnenini  cbiuch 
Me5Kpy  HanpeHHBiMH  paHHBiMH.  KpoMe  toto,  ynpomacTCfl  ripopepypa  3apai ihh  yTO'niHiomux  hhii 
pononHjnomiix  noncKOBBix  3anpocoB. 

3  IlpHMep 

nyCTB  HaiHHM  nOpTajIOM  XOHCT  B0Cn0HB30BaTBC5I  KOHHeKTHB  pa3pa6oTHHKOB  HOBBIX  3JieKTpO- 
H3MepnTenBHBix  npn6opoB.  npepnonovKHM,  hto  y  Hero  ecTB  onBiraBiH  oopaaeu  hoboto  npn6opa  h 
VK'enaiiHC  3anycraTB  ero  b  cepiiiinoc  npoH3BopcTBO. 

B  Harnen  cucTeMe  ohtohothh  thkoh  kohhckthb  6ypeT  BBicTynaTB  HHHOBaTopoM,  a  TOHHee  pa3- 
pa6oTHHKOM.  C  TOHKH  ipeillHI  HHHOBaUHOHHOTO  npOUPCCa,  OH  y5Ke  npoilicn  CTapHH  ([lynpaMCIITaHB- 
hbix  HCCHepoBaHHH,  HHP,  OKP  h  b  KanecTBe  TeKymero  pe3yHBTaTa  imnoBanHoimoro  nponecca  HMe- 
eT  onBiraBiH  oopaaen. 

Ha  nepBOM  mare  HHHOBaTop  pon>KeH  iioinnnoimpoBaTB  cboio  pa3pa6oTKy,  T.e.  BBi6paTB  Hyac- 
Hyio  ohtohothk)  npepMeraon  oonacTH  h  yKa3aTB  b  Hen  HanGonee  ohhbkoc  noHJirae,  b  oobcm  koto- 

poro  MOVKCT  6BITB  BKHIOHeH  o6beKT  HHHOB3HHH. 

Ha  cnepyiomeM  mare  HHHOBaTop  nepexopHT  k  3Tany  MapKeraHra  h  onpepenacT  Kpyr  naprae- 
poB,  KOTopBie  mothh  6bi  npoBecra  nccHepoBaHHe  pBiHKa  hoboto  npn6opa.  npn  3tom  rcnepupycTcii 
3anpoc  k  nopcncTeMe  HHTerpauHH  nii(])opManHoimBix  pecypcoB  Ha  noncK  opraHH3au,HH,  KOTopBie 
MoryT  BBinoHHHTB  MapKeraHT  pn a  pa ii no ro  Knacca  npn6opoB. 
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CjTC/iyiomHH  mar  CBtnan  c  Bbioopovt  HHBecropoB.  Hmh  MoryT  BBicxynaTB  6aHKH,  a/iMwiHCTpa- 
hhh,  npaBHTenbCTBa,  (Jion/tbi  h  T.n.  TaKHe  opraimaanHH  MoryT  dbitb  naii/ienbi  TaK>Ke  no  3anpocy  k 
no/tCHCTCMC  HHTerpauHH  /tannbix. 

rioaric.inHH  mar  CBtnaq  c  opraimaanHcii  npoinno/iCTBa  HOBoro  npn6opa.  Hcooxo/ihmo  BbiopaTb 
6a30Boe  npe^npimme,  Ha  kotopom  ov/ict  BbinycKaTbca  /tan  quit  npn6op,  a  TaioKe  npe/inpHantfl- 
nocTaBniHKH  k o \t n jt c kt y  10 1 1 1 m x  n  cupba  xpia  npoixtBO/iCTBa  noBoro  npn6opa. 

Hii(|)opManHoimoc  ooccrtencime  3Toro  mara  -  Han6onee  cJioJKHaa  Banana,  am  pcmcima  koto- 
pon  movkct  rioTpeooBaTBCH  MnorocxynennaTaa  rcnepaqua  n  o6pa6oTKa  HHtJjopMaujiOHHbix  3anpocoB. 
TaK  KaK  npn6op  mo>kot  hmctb  /toBOJtbno  caovKiiyio  CTpyKTypy  n  coctojitb  H3  MHornx  KOMnneKTyio- 
iiihx,  KOToptie  MoryT  He  tojibko  opaTbca.  rpy6o  roBopn,  co  CKJia.na,  ho  h  MoryT  noxpeooBaTB  opraHH- 
3aU,HH  HOBoro  ripOH  iBOHCTBa  (cm.  pHCyHOK  1).  J[nn  TaKHX  npOH3BO/lCTB  nOTpCOyiOTCH  CBOH  HHHOBa- 
HHOHHtie  ncrio'iKH  h  T./i.  llpaBna,  KaK  npaBHno,  TaKHe  ucho'ikh  oyneT  ropasno  npome  ochobhoh,  TaK 
KaK  B  HHX  Oy.XyT  O T C y T CT B O B aT B  3TaiIbI  MapKeTHHTa  H  nOHCKa  HHBeCTOpOB. 


PucyHOK  1  -  <PparMeHT  cxeMbi  npoH3BoncTBa  HOBoro  npqOopa. 


3aKJiiOHeHHe 

B  noKnane  npe/no>Ken  MexaHH3M,  r i on/t e p>K h b a io m h it  HHTepaKTHBHoe  nocTpoeHne  nmioBaim- 
OHHBIX  HCriOMCK  B  CeTeBOH  CHCTeMe  HH(J)OpMapHOHHOH  riO.inep'/KKH  HHHOBaHHOHHOH  HHcjjpacTpyKTy- 
pbi  pernoHa,  /tocTynnoii  noJib30BaTeJiaM  b  bh.xc  c  rt  c  h  h  an  h  3  h po b a  1  m o ro  HHTepHeT-nopTajia.  3tot 
MeXaHH3M  OCHOBaH  Ha  aKTHBHOM  HCri0-Xb30BailHH  CHCTCMbi  OHTOJIOTHH  npOOJJCMHblX  H  npC/IMCTHblX 
oGnacTeii.  J[m  ero  peajiH3axtHH  Hcnonb3yeTca  Bxozumtan  b  HiiTcpncT-nopTaa  no/iCHCTCMa  HHTerpa- 
hhh  3HaHHH  h  /taimbix,  c  rioMoiHbio  KOTopoH  ooccncniiBacTca  iiiiTcrpaiiHM  CBJisaimbix  c  imnoBanitst- 
mh  paiiiopo.xnbix  HHcjjopMaxtHOHHbix  pecypcoB  h  concpvKaTC  ji b  11  bi ii  noncK  b  hhx. 

B  6-XHVKaHincc  BpeMH  naaimpycTca  pacmHpeHne  CHCTCMbi  3HaHHH,  b  nacTHOCTH,  noHKJHOHcnnc 
OHTOJiorHH  noBbix  npc.xMCTnbix  oGnacTeii  h  cooTBeTCTByioiHHx  hm  nn(])opMannoHMbix  pecypcoB. 
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Abstract 

This  paper  describes  the  functional  analysis  of  body  of  the  government  within  the  framework  of 
experiment  spent  for  the  Samara  Region  in  sphere  of  government  reforming.  The  way  of 
optimizing  the  interaction  between  departments  by  delegation  non-specific  functions  of  body  of 
the  government  to  agencies  is  proposed. 

JJflfi  ooccnc'icniM  ncnonncniM  ciohihhx  nepe/t  rocy,iapciBO\i  aa/tai,  a]  )  o  p  \i  y a  it  p  o  b  a  i  m  b  i  x  b 
nocJiaHHJtx  ripc'iH.TcnTa  cTpaHti  OejtepanbHOMy  Co6paHHio,  ipcooBaimii  KoiicTHTyurm  PO  h  no- 
TpeGHocTen  coBpeMeHHoro  poccmicKoro  o6mecTBa  iiapniy  c  panrioiiajibiio  nocTpoeHHbiM  3aKoiio,ia- 
TentcTBOM  ncooxo.THMBi  3(})(|)eKTHBHi>ie  TexHonornn  roc  y  ,i  a  pc  i  b  c  i  m  o  ro  ynpaBnemia  h  pe3ynbTaTHB- 
Hbie  MexaHH3Mti  pcanu  taniiH  3aKOHOB  h  iio.ihthhcckhx  pemeHini  [1], 

O.ii ra  H3  kjhohcbbix  npoGneM  poccuiicKoro  rocyiapcTBcniioro  ynpaB.iciiiin  laKnto'iacTCi  b  ,iyo- 
jmpoBaHHH  (JiyiiKitHH  opraHOB  Hcno.iimicnbiioii  BjiacTH  onioro  ypoBiia  h  ncpccc'iciiini  (])yiiKni-iii 
opraHOB  HcnojiHHTejiBHOH  BJiacTH  pa3Horo  ypoBiia.  ocymecTBneHHH  (|)\TiKni-iii.  iicnocpc/iciBcimo  He 
OTpa^Kaiomux  BitacTHbie  npeporaTHBbi  rocy/iapciBa. 

B  pa6oTe  [2]  oivic'iciia  iicxficfieKTHBiiocTb  chctcmh  ,icncrnpoBaimi  oTBeTCTBeHHOCTH  «CBepxy 
BHH3»  H  rOpH30HTaHi>HBIX  B3aHMO,lCHCTBHH  Ha  HH'/KHHX  ypOBHflX  ynpaBlCMIM. 

Ha.™ no  HeKOHKpeTHOCTB,  HlObllO'II  lOCTb,  OTCyTCTBHe  C.lHIIOOOpaaiM  B  OnpClC-lCIlIlH  (JjyHKHHH, 
MeXaHH3MOB  HX  peajIH3aHHH  H  KOOpiHIiaHH H  .IciiCTBUii.  npOHCXOlHT  nO.lMCIia  pa3BHBaiOIIIHXCM  cno- 
co6ob  ptiHOHHoro  pcrynupoBaimi  tkoiiomihicckhx  npoueccoB,  a  Taoce  CHCTeMbi  c a \t op c ryn h po b a- 
HHH  T3KHX  npOUCCCOB  3,1  M HUH CTpai H B II BI M  peryitHpOBaHHeM. 
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Hapa.iy  c  3thm  nc/iocTaTcnio  rocy/iapcTBcniibix  (JiynKKHH  b  Tex  ctjiepax  oomecTBeimoii  >kh3hh, 
r,ic  cymecTByeT  ko n cru ay 1 1 h o n n a h  oTBeTCTBeHHocTt  HcnonHHTeiiBHOH  BJiacTH.  B  to  *e  Bpevia  co'ic- 
TaHne  b  o,i no m  opraHe  h cnoJiHHTe  jibhoh  Bnacra  panibix  bh.iob  (jjymciiHH  ripuBO/iHT  k  npmnrmio  y3- 
KOBenoMCTBeHHBix  pemeHiin. 

Ilo3TOMy  panHonaimianna  (])ynKi[Hii  opraHOB  rocy/iapciBcnnoii  Bnacra  -  o/ina  H3  ochobhbix 
la/ian  npoBo.iHMoii  b  CTpaHe  A ;i m h n h ct pa thbhoh  pet])opMbi,  penBio  KOTopoil  hbjihctch  iipn/ianne 
CHCTeMHoro  npaKTH'iecKoro  xapaKTcpa  ripo.iBHVKcnmo  3(J)(|)eKTiiBHbix  TexHonoriin  rocy/iapcTBeimoro 
ynpaBJieniia.  coi/iaiine  c,i  micro  ynpaBJiemiccKoro  npocTpaHCTBa  [1], 

Bo  iicnonHeHiie  YKa30B  ripem/ienTa  Pocchhckoh  ®e,iepanrm  ot  19  noaopa  2002  r.  «0  c})c,ic- 
pajibHOH  nporpaMMe  pc(|)opMnpo  Banna  rocy/iapcTBemioii  cny>K6i>i  P®»  ii  ot  23  moan  2003r.  Ne  824 
«0  Mepax  no  npoBC/icnmo  a/i MHHHCTparaBH o ii  pe(])op\iBi  b  2003-2004  ro/iax»  n  Comameima  A,imh- 
imcTpanH  h  CaMapcKon  oonacTii  n  VI  h  n  3  ko  ii  o  m  p  ai  b  hth  a  P®  ot  17  mona  2002  ro,ia  27  .iCKaopa  2002 
ro.ua  ryoepnaTopoM  CaMapcKon  oonacni  yiBcpaviciia  IlporpaMMa  npoBC/icima  3KcnepiiMeHTa  b 
ccjiepe  rocy,iapcT bc 1 1 noro  ynpaB.ieima  b  CaMapcKon  oonacTii. 

B  paMKax  .laimoii  IlporpaMMbi,  b  nenax  anpo6an,nn  hobbix  ikoiiomii'icckhx  MexaHH3MOB,  a 
TaK>Ke  (])op\i  opraHH3an,iin  rocy/ia pcT b e i m o ro  ynpaBnemis  minoTHBiM  /icnapiaMeinoM  6biji  onpe/ic- 
neH  /icnapiaMciiT  3,ipaBooxpaiieima. 

Bbicmeii  ihkojioh  3kohomhkh  ii  HHCTHTyTOM  npoo.iCM  ynpaBnemia  cjio>khbimh  cucTeMaMH 
PAH  aim  npoBC/ieima  axcnepuMeHTa  6traa  nonroTOBJicna  PaOonaa  nporpaMMa  nay'ino-iicc-ic- 
TioBaTejibCKHx  paooT  no  TeMe:  «npoBe,ieime  3KcnepnMeHTOB  n  ocymecTBneHiie  minoTHBix  ripoeKTOB 
no  npuMeHeHino  hobbix  i io/ixo/iob  k  opraiinianiiH  (jic/iepanbiioii  rocy/iapcTBeiiiioii  cnyacOBi  n  o6ec- 
nc'ieiimo  .leaie.ibiiocin  (jie/iepajibiibix  rocy/iapcTBeinibix  cny^amnx  b  CaMapcKon  o6nacTH». 

U.C-1B  paooT bi  -  (JiyHKiiHOHajiBHBie  n  opraHH3an,noHHBie  iiiMeiieima  CTpyKTypBi,  mcto/iob  nna- 
HHpOBaHHH,  6 IO/1/KCT H pO B  a  1 1 II  a .  (JlHHaHCHpOBaHHa,  MOHUTOpUHTa,  OUCIIKH  H  KOHTpOIM  HeHTeJIBHOCTH 
opraHa  BnacTH  b  3aBncnMOCTH  ot  thiiob  ocymecTBJiaeMBix  (jiyiiKiinii.  BBinojraaeMBix  bii/iob  paooT. 

noaTOMy  o,i n oil  H3  3 a,ia 'i  3KcnepiiMeHTa  ib h,i ci  (jiyiiKiiiioiiaiibiibiii  aHajiH3  /icaie.ibiiocTn  ,ic- 
napTaMeHTa  ana  yrci  ncrnia  ero  (jjyHKipiH,  nx  pan,noHanH3aiiHH,  ycTpaiieima  /lyo.iiipoBaima,  060c- 
HOBaHHoro  Biieceima  H3MeHeHiiH  b  ero  opraiiiiiaiiiioimyio  CTpyKTypy. 

3a  ocHOBy  Biaia  mnoBai  MCTO/iiiKa,  no/iroTOBJicimaa  coTpy,iiiHKaMH  Hempa  npoo.iCM  rocy- 
napcTBeHHoro  ynpaBnemia  r ocy/iapcTBCi  more  ymiBepciiTeTa  -  BBicinen  hikojibi  3kohomhkh  h  3kc- 
nepTHoro  ®on,ia  connajiBHBix  iicciie/iOBaiinii  «3JIB®». 

Bbiho  npoBe/iciio  iiccJic/iOBaime  npe.irincaimbix  /icnapiaMciiTy  n  peanBHO  BbinamacMbix  hm 
(JtyHKpHH  (b  tom  HHCJie  mcto.iom  onpoca  C0Tpy,iniiK0B),  a  TaioKe  aHajiH3  cjiyHKLiHH  ero  no/ipai/iciic- 
hhh  n  y'ipc>K,icnnii.  ooccnciiiBaiomux  ,iciTC,ibnocTb  .icnapTaMciiTa. 

AHanH3  noKa3an,  hto  (JiynKiinn.  b  hcjtom,  x a p a kt cp  11 3y i otc a  pacn,ibiB'iaTOCTbio  (jiopMynHpoBOK, 
nc'icTKocTbio  onncaHiin  .iciicTBiiii,  oTcyTCTBiieM  opneHTamin  Ha  KoncHiibiii  pe3ynBTaT  n  KOHKpeT- 
HBIX  BHeHIHHX  nOTpCOHTCncii. 

Otbctbi  Ha  BonpocBi  «'ito  ,ic,iacT  opraiiH3aiiHi»,  «kto  ocymecTBnaeT  3Ty  ,iciTC,ibnocTb».  «3a- 
lIC\f,  IlO'ICMy,  K3KHM  o6pa30M»,  «HMCCTC1  HH  npaBOBOe  OOCCnCICIlHC  (|jyHKHHH»  n03BOHHHH  VTO'I- 
hhtb,  ycrpaHHTB  HBObiTO'nibic,  peanBHO  He  Bbino,inicMbic,  HeicoHicpeTHBie,  ,iy6,™pyioiiiHC,  He  cboh- 
CTBeHHBie  opraHy  roey,iapcTBCimoii  Bnacra,  hh6o  He  onpc/icjicimbic  3aKono,iaTC,ibCTBOM  (jiyHKHHii,  a 
TaioKe  ,iono,iiiiiTC,ibno  bkjiiohhtb  (]iy i ikuhh.  He  npomicaHHBie  b  no-io’A'cnnix.  ho  (JjaKTimecKH  ocy- 
mecTBnaeMBie  ,icnapTa\icnTOM  [3], 

Bbihh  Bbi/iciiciibi  nccncmi(])HliccKiic  ([lynKiinn.  BBinonHeHiie  kotopbix  MoaceT  6bitb  ,ic,icnipoBa- 

HO  ( ayTCOpTHHr  (JiyHKHHH). 

KpoMe  Toro,  Tpa.iHiinoimo  ncnonB3yeMBie  (JiopMynHpoBKii  ([lynKiinii  He  OTBenanH  TpcooBaimiM 
pa3pa6oTaHHoro  b  paMKax  (})c,iepa,ibiioii  nporpaMMBi  «Pc(])opMHpoBannc  rocy,iapcTBcnnoii  cny>K6Bi 
Pocchhckoh  ®c,icpaiiHH  (2003-2005  ro,ibi)»  CTan.iapTa  oimcaimi  ([lyiiKiinii  rocy,iapcTBcnnbix  opra- 
hob  HcnoJiHHTeJiBHOH  BJiacTH  ii  hx  no,ipa3,ic,ieniiii  (oTcyTCTBOBana  hx  CTpyKTypniaiiHi  h  KJiaccHcjiH- 
Kaimi  no  nc-iCBoii  opueHTamiii  n  TiinaM  Bbinoanicvibix  ,iciicTBiiii). 
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B  cootbgtctbhh  c  paipaooiainiBiM  cian/iapioM  h  anropHTMOM  aiiajima  cymecTByiomne  cfiyiiK- 
uhh  6bijih  BcecTopoHHe  npoaHajiH3npoBaHbi  h  CTpyKiyupoBaHBi  no  6a30BbiM  onpe/iCJiaiomiiM  npn- 
3HaKaM. 

OopMynupoBKH  (JiyiiKiiHH  KopeHHbiM  o6pa30M  iiepepaooiaiiBi  coraacHO  yciaHOBneHHbiM  npa- 
BHJiaM  onucaHiia  (])yiiKiinii,  h  hm  npii/ian  KOHCTpyKTHBHBiii  xapaKTep,  opueHTHpoBaHHBni  Ha  koiic'i- 
HBIH  pe3yHBTaT  /ICHICJIBIIOCIH. 

BbMBneHti  cnc/iyioimic  6a30BBie  ihubi  (jjyHKipiH  ,icnapia\ieina: 

1.  nomiTHHecKHe  (jiyiiKim h.  onpe/iejiaioimic  ochobhbio  ncpcncKTHBiiBic  nanpaBaciina  /iciici- 
bhh  n  nyra  nx  peanH3aiiHH; 

2.  MOKpynapopinac  (jjyHKijHH,  xapaKiepmyioiiuie  BHenrane  cbh3h  h  OTiiomcima; 

3.  HopMaTHBHO-perynaTHBHBie  (]>yiiKiinn.  yciaiiaBJiiiBaioimie  HopManiBHO-npaBOByio  ocHOBy 
^eaTenBHOCTH; 

4.  HcnonHHTenBHo-pacnopaflHTenBHBie  (Jiymcmin,  oinicBiBaiomiic  npone/iypBi  npniorma  koh- 
KpeTHbix  pemeHinl  no  oi.icjibiibim  o6beKTaM  perymipoBaHiia; 

5.  ko i upon fa io- n a/iiop n bi c  (JjyHKnnH,  ooccne'iHBaioiHiie  npoBepicy  cootbctctbhh  aeKJiapn- 
pyeMon  h  ocymecTBnaeMon  /ichtcjibiiocih  yciaiioBJiciniBiM  3a ko i lo/iaicn b  n  bi m  h  hhbim 
HOpMaTHBHBIM,  npaBOBtiM  Tpe6oBaHiuiM; 

6.  ynpaBaeniiM  rocy/iapciBci  i 1 1 bi m  HMymecTBOM,  peanH3yiomHe  npaBa  rocy/iapciBa.  KaK  co6- 
CTBeHHHKa; 

7.  0Ka3amM  ycnyr,  BBinojmaioiHiie  /iciiciBiia  b  HHTepecax  CTopoHHero  nom>30BaTena; 

8.  ooecneHiiBaioimie  (J>yHKijHH,  ri  o,i,i  e  p  >k  ii  b  a  i  o  1 1  ui  e  peann3aiinio  BJiacTHBix  nonHOMoniin. 

B  nponecce  cipyKiyproapHH  n  KnaccntJniKaiinn  (j)yiiKiinii,  KaK  npaBHJio,  ocymecTBnanocB  ,ic- 
3arpernpoBaHne  t|)yHKHHH  n  npoBO/uuiacB  npaKTiinecKii  nonnaa  nepeijipaiiipoBKa  b  cootbotctbiiii  c 
hx  peajiBHBiM  co.icpvKairiicM.  Ilpn  3tom  o/ina  cymcciByiomaa  (JiopMymipoBKa  laMcnnJiacB  HecKOJiB- 
khmh  hobbimh,  n  KonnnecTBO  c  i  a  1 1  ,i  a  pi  h  i  ii  po  b  a  i  m  bi  x  (])yiiiciinii  cymecTBeHHO  B03pocno. 

npoBc.icimBiH  (JiynKiiHoniLiBUBiH  a  naan  3  no3Bonnji  pa3pa6oTaTi>  cncTeMy  noKa3aTenen  pe3ynB- 
TaTHBHOCTH  ,icnapTa\icnTa,  hbjihioihhxch  iicooxo/ihmbim  ycnoBiieM  a/icKBanioro  ooccncHcnni  ero 
hchicjibiiocih  pecypcaMn. 

nono5KeHHe  o  ,icnapTaMcnic  obijio  ripHBe/iciio  b  cootbotctbho  c  hobbimh  t])op Myn h po b Ka m ii  ero 
(JjyHKHHH,  pa3pa6oTaHHBix  coraacHO  yKa3aHHoro  BBirne  cian/iapia  hx  oimcaiiiin.  h  ycTpaHeHBi  He- 
AOCTaTKH  /iciiciByioiiicro  nonovKCimsi. 

C-ic,iyeT  OTMeTHTB  TaioKe,  hto  yio'incime  h  paiiiioiianiiianHa  (jiyiiKiuiii  ,ienapia\feiiTa,  hckjiio- 
nefflie  hx  /lycxiHpoBaima.  onucaHHe  nponeccoii  hx  BBinoaiicniia  HaiunH  CBoe  npaKiii'iecKoe  npiiMe- 
HeHiie  npn  iio.iroioBKe  llo-iO/Kenim  o  MuHHCTepcTBe  3,ipaBooxpanenn!-i  CaMapcKOH  oonacTii  h  Per- 
naMeHTa  ero  /ichtcjibiiocih. 

CymccTByiomai  cucTeMa  ynpaBacima  3,ipaBooxpaiieiincM  CaMapcKOH  o6nacTH  oimpaeicn  Ha 
KJiaccHHecKyio  nHHeHHO-cjiyHKiiHOHajiBHyio  opraHH3apHOHHyio  CTpyKTypy,  npeacTaBJieHHyio  Ha  pn- 
cyHKe  1.  Ochoboh  TaKOH  cucTeMBi  ynpaBnemra  aBnaiOTCfl  jniHeiiHBie  iio,ipa3,icJiciiii!-i.  Ilpn  stom  ,icji- 
TeJiBHOCTB  HHHeHHBix  no/ipai/icjiciiiiii  aBnaeica  (]i y n k 1 1 h o i ra,i b n o -o p h c i rm p o b a i m o ii . 

JluHeiiHBie  no,ipa3,iC-iciin>i  cTpyKTypBi  ynpaBJicima  BBinoJiHaioT  hctko  o'icp'iciiiiBic  cnemiaira- 
3HpoB3HHBie  (|>yiiKnnn  onepaTHBHoro  pyKOBO.icTBa:  opranniannio  mc,ihiihiickoh  noMomu  B3pocnoMy 
HaceJieHHio,  ,ictim.  po.io b c n o m o>k c i m c ,  ynpaBnemie  caHaTopHO-KypopTHoii  a])cpoii,  opraiiii3annio 
(|)  ap  via  nc  bt  mi  cc  ko  ii  pa6oTBi.  KpoMe  sthx  cnciiHiJiH'iccKHX  ([lyiiKiinii  b  ycnoBiiax  (JiyiiKiinoimpoBaima 
3,ipaBooxpaiiciiii!-i  KaK  co  1 1  na,i  b  i  io- 3  ko  i  io  m  h  'i  cc  ko  ii  no,iCHCTCMBi  o6mecTBa  6a30BBiMH  ([lyiiKiiHiMii 
ynpaBneHiia  3,ipaBooxpaiiciincM  hbujhotcji  nnaHiipoBaHne,  6 io,i>k c t h po b a i ih c,  vhct  h  iio.iroTOBKa 
Ka.ipoB.  pcvKHMiiaa  h  npo'iaa  .iciTcaBiiocTB. 

JluHeiiHO-cJiyHKHHOHaJiBHaa  cipyKTypa  ynpaBJicimi-i  aBJiaeTca  Han6onee  pacnpocipaHeHHBiM 
TiinoM  CHCTeM  ynpaBneHna,  iioiBoaiioimiM  co'iCTaTB  'ictkoctb  (onpc/icncimocTB)  ,ichctbhh  h  otho- 
CHTeJiBHyio  aBTOHOMHOCTB  pa6oTBi  (caMoopraHH3an,HK))  ,icaiC-iBiiocTH  HHHeHHBix  no,ipa3,iC-ieiinii. 
OyHKHHOHajiBHaa  cncnn;LiH3aiina  iio,ipa3,iC-iciinii  iioiBonacT  3(})c})eKTHBH0  BBinonnaiB  iicooxo.m- 
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mbic  paDOTbi,  rioBbimaTb  KanecTBO  ynpaBJieHnecKOH  hchtcjibhocth.  FIp h  stom  nc/iocTaxKOM  stoh 
CTpyKXypbl  HB.THCTCH  OTCyTCTBHe  rHDKOCTH,  HCOOXOXHMOH  B  yCJIOBHHX  ripOHCXOXXIUHX  CTpyKrypilblX 
nepecTpoeK  ynpaBxenmi  coimaxbno-oDmccTBcnnbiMH  ripoucccaviii. 


PiicyHOK  1  -  ^eficTByiomaa  opraHH3aqnoHHaa  CTpyKTypa  CHCTeMW  ynpaBJieHiM  3xpaBooxpaHeHiieM 

(Ha  MOMeHT  npoBeqeHiM  XKcnepuMeHTa) 

Ebijih  HO.xroTOBXcnbi  npexxoKeimx  no  6onee  papHOHanBHOMy  pacnpexcxcnino  (])ynKHHH  mc>k- 
Zty  rio/ipaj/icxcimxMH  /icnapTaMeiiTa,  a  Taicace  no  orniiMiramin  b i i y  t p h b cxo m ct b c m n o ro  B3aixMO/icix- 
CTBHH. 

CTpyKTypa  chctcmbi  ynpaBJieHini  3/1  pa b oo x p a ii c ii h c m  CaMapcKon  ooxacTii,  paxpaooTaimax  b 
paMKax  (Jic/icpaxbnoH  riporpaviMbi  «Pc(|)opMHpoBaimc  rocyxapcTBCimoM  cnyac6bi  Pocchhckoh  Oexc- 
paunn  (2003-2005  toai>i)»,  npeacTaBJieHa  Ha  pncyHKe  2. 

OnepaTHBHoe  yripaBxcimc  paooToix  /icnapTaMeiiTa  ocymccTBXxcTCX  ncnocpc/iCTBcmio  pyKOBO- 
/ihtcxcm  ncriapTaMciiTa  n  ero  3 a m c  ct  m  t  cx  x m h .  V n  p  a  bxx  io  1 1 1  n m ii  opraHaMH  xbxxiotcx  Tpn  ynpaBJie- 
HH5I  H  'ICTbipC  OT/ICXa. 

B  CTpyKType  ynpaBnemia  bbi/icxciibi  ,xbc  rpynnix  no/ipaa/icxciiMH.  ooccnciMBaiomux  cyMMap- 
Hyio  3(})(})eKTnBHOCTb  chctcmbi  axpaBocxpaiicnux.  IlepBaa  BbinoxnxcT  opraHH3yiomyio  poxB  ,xxx 
^ocTnaceHiM  iicooxo.iHMoro  npo(})eccHOHajiBHoro  ypoBim  n  cootbctctbmx  ,tcxtcxbhocth  opraHH3a- 
nnn  n  paooTUMKOB  oOnacTHon  chctcmbi  i/ipaBooxpaiicimx  ycTaHOBneHHBiM  TpcooBannxM.  3to  o6na- 
cthoh  i iciiTp  rocy/iapcTBCi  more  c a i m t a p n o - 3 n h ,x c \i h ox o nni c c k o ro  iia/popa,  oGxacraaa  mc/ihiihii- 
CKax  XHiiciiiHoimax  komhcchh,  aTTCCTannoimbic  komhcchh,  bbiciuhc  h  cpcxnnc  cneunaxbiibic  mc,xh- 
miHCKHe  oopaaoBaTcxbiibic  ynpofcxcnux  ooxacTH. 

Bropaa  rpynna  no/ipaa/icxcimii  ooccnciMBacT  3(})(|)eKTHBHOCTB  opraHH3an,HOHHBix  cnocoooB 
noBBiineHiia  KanecTBa  paooTbi  chctcmbi  ixpaBooxpancimx:  TeppHTopHaxBHBiH  <|)on,x  ooxaaTcxbiioro 
MC/imiimcKoro  axpaBooxpancimx.  BC/iOMCTBCimbic  mc/ihiihiickhc  cxy/KObi,  oomccTBcniibic  opraHH- 
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3auHH  (npo(|icoi03bi,  accoimanHH  Bpanefi,  MC/ieecTcp),  nacTHaa  CHCTeMa  3/ipaBooxpanennn.  Hidkhh- 
mh  ypoBHJiMH  opraiiHianHoimoH  CTpyKTypti  ynpaBJicima  xbjixiotc a  perHoiraiibnbic  ynpe^effliJi 
3/ipaBooxpancnnfl  h  caHaTopHO-KypopTHOH  no  mo  mu. 


PucyHOK  2  -  OpramoaqHOHHaa  CTpyKTypa  chctcmbi  ynpaBJieHHfl  3qpaBooxpaHeHneM  CaMapcKOH  o6jiacTH 

(npeqnaraeMaa  npn  pe4>opMHpoBaHiiH) 

Pememie  oomccTBCimbix  h  BHeniHHX  npo6neM  3(}x})ckthbhocth  h  ycTOHHHBOCTH  3/ipaBooxpa- 
hghhx  npcaxovKcno  B03-B0/KHTB  Ha  TpH  AreHTCTBa.  3a;iaHcii  3thx  AreHTCTB  HBnaeTca  ooccnc'icniic 
chctgmbi  3,3paBooxpancnnx  iicooxoHHMbiMH  6a30BbiMH  pecypcaMH  (nn(|)op\ianHoimbic  ycnyra,  nc- 
Hoo6pa30BaHHe,  pecypcHoe  h  npaBOBoe  ooeenc'iciiHC,  opraimiannx  jieicapcTBeHHOH  noMomi).  B 
COOTBeTCTBHH  C  3THMH  Ba/UlHaMM  AreHTCTBa  MOTyT  BBHTb  Ha  CC03  CJIC/iyiOIllMC  nCCnCI(H(|)HlICCKHC  j\nn 
opraHa  rocy/iapcTBeimoii  BJiacTH  (jiyiiKHMM:  h  c  n  oa  h  ht  ca  b  n  o  -  p  ac  n  o  p  x,t  mt  on  b  n  bi  c ,  OKaBaima  rocyaap- 
CTBeHHtix  ycjiyr,  ynpaBacima  rocy/iapcTBcmibiM  HMymecTBOM,  o6ecne'tHBaiomnc. 
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Hex o;w  H3  3thx  npiiHunnoB  npe/ino>Kcno  comanne  cjicnyioninx  Atchtctb: 

1 .  AreHTCTBO  no  3xcnepTH3e,  CTan/iapTi-naiiHH.  ynpaBnemno  xanecTBOM  n  im(|)opManHoimbi\i 
TexHonornsiM  3/ipanooxpaneima  CaMapcxon  oGnacra; 

2.  AreHTCTBO  no  pecypcHOMy  n  npaBOBOMy  oGccncuennto  3/ipaBooxpaneima  CaMapcxon  06- 
jiacra; 

3.  CaMapcKoe  o6nacTHoe  <]) ap via i ic bt ini cc koc  areHTCTBO. 

Ilpoo6pa3aMH  AreHTCTBa  no  3KcnepTH3e,  c  t  a  n  ,i  a  p  t  mb  a  1 1  m  m  .  ynpaBneHino  xanecTBOM  n  HHcjiop- 
MaiinoHHbiM  TexHonorimM  3/ipaBooxpaneniia  CaMapcxon  oGnacra  n  AreHTCTBa  no  pecypcHOMy  n 
npaBOBOMy  oGccnencnnto  3/ipaBooxpanenitH  CaMapcxon  o6nacTH  CTann  cootbctctbchho  CaMapcxnn 
o6nacTHon  mc/ihiihiickhh  HHtfiopMaiiHOHHO-aHajiHTHHecKHH  neiiTp  n  r ocyaapcTBcnnoe  npennpnuTne 
«IlepcnexTHBa»,  xoTopBie,  iialinnaa  c  1991  ro/ta,  nocnc/tOBaTcriBHO  6pajin  Ha  ccoa  BbinonHeHne 
({lynKiinii,  oGccneunBaioinnx  /ichtcjibhoctb  nenapTaMCHTa  n  oxaiannji  rocy/iapcTBCimBix  yenyr  (to 
ecTb  ,TC-([)aKTO  y>xe  ABjunomneca  areHTCTBaMn). 

CyTb  pa3pa6oTaHHon  CTpyxTypBi  -  c  k  oo  p/i  h  n  n  p  o  b  a  i  m  a  a  /lencnTpajiHianna  ynpaBacima,  o6ec- 
nclinBaiomaa  n oca c,to b aT enBHoe  BBinoJiHeHne  npnHunna  «ynpaBJieHne  Ha  ochobc  co6ctbchhoh 
xoMneTeHiiHH».  Ha  bbiciiicm  ypoBHe  ynpaBnenna  npnnn\iaioTca  CTpaTernnecxne  pemenna.  ocyme- 
CTBnaeTca  3axoHOTBopnecxaa  /ichtcjibhoctb,  rvtaimpoBaime  n  pacnpe/tcncime  ochobhbix  pecypcoB. 
Ha  cacnyioinnx  ypoBiiax  b  oaaoBBix  nonpaBncacimax  ripHiiiiviaioTca  caMOCToaTCHBiiBic  onepaTHBHBie 
ynpaBJiennecxnc  pcmcima.  Paincacimc  3a/iau  ynpaBacima  no  ypoBiiavi  noBBiinaeT  xanecTBO  n  yBe- 
jiHHHBaeT  3 (|) (|j e kt n b n Oct b  ynpaBJieHHecxHX  peineHnn. 

TaxiiM  o6pa30M,  npenao/xeniiBiH  HaMH  BapnaHT  petJtopMnpoBaHna  6jih30x  TpeTBeMy  cueHapnio 
anMnHHCTpaTHBHon  petjiopMBi,  H3JK»xeHHOMy  b  Ho k vane  BBicinen  iuxoubi  sxohomhxh  «HacyniHBie 
3aaann  petJiopMBi  annapaTa  ncnoJiHHTeJiBHon  BJiacTH»,  aBnaioincviyca.  no  mhchhio  aBTopoB,  Han6o- 
nee  onTHM anBHBiM .  [2] 

CnwcoK  jiKTepaiypti: 

[1]  IleTp  IHcflpoBHHKHH.  EanHoe  ynpaBJieHuecKoe  npocTpaHCTBO  URL  :  http://www.expert.ru 

[2]  .Hoxjiafl  Bbicinen  niKOJibi  skohomhkh  «HacymHbie  saaaun  pecjiopMbi  annapaTa  ncnojiHHTejibHon  BJiacTH». 
KoMMepcaHT  Ns  25,  12  4)eBpana2004. 

[3]  OrneT  o  HayHHO-nccJieztOBaTeJibCKon  n  onbiTHO-KOHCTpyKTopcKon  pa6crre  rocyztapcTBeHHoro  yHHBepcnTe- 
Ta-Bbicinen  mxojibi  skohomhkh  MunucTepcTBa  SKOHOMimecKoro  pa3BHTna  n  ToproBJin  P<t>  «Pa3pa6oTxa 
npeanoxcemin  n  noaroTOBxa  3xcnepnMeHTOB  no  coBepmeHCTBOBaHnro  SKOHOMHnecKnx  MexaHH3MOB  aea- 
TeJibHOCTH  rocyflapcTBeHHbix  opraHOB  b  paMxax  KoHnennnn  pe(})opMHpoBaHHa  cncTeMbi  rocyaapcTBeHHon 
cnyacGbi  Pocchhckoh  <t>eaepannH»,  mn<}>p  9.20.6.  y,H,K  33  Ns  rocperHCTpannn  01.200.2  07767  .  MocxBa, 
2002. 
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Abstract 

The  issues  are  considered  concerning  the  management  of  complex  territorial  -  public  systems  in¬ 
cluding  the  population  with  all  kinds  of  its  activity  and  the  environment.  It  is  asserted  that  it  is 
necessary  to  take  into  account  the  laws  of  functioning  of  complex  system:  economic  activities  - 
the  population  -  territory  for  correctly  organized  management.  The  account  only  the  commodity- 
money  parameters  describing  industrial  and  financial  activity  and  not  taking  into  consideration 
the  conditions,  interests  and  needs  of  the  population,  and  also  quality  of  an  environment,  results  in 
one-sided  and  incorrect  administrative  decisions.  The  analysis  of  consequences  of  such  erroneous 
decisions  is  given.  The  complex  of  efforts  for  development  of  correct  effective  decisions  at  the 
state  and  regional  levels  is  suggested. 

BBe/tetme 

CoUHaJII>HO-3KOHOMHHeCKHe  CHCTCMBI  OTHOCflTCfl  K  IiaitOOaCC  CJI05KHBIM  BItqaM  ,T  It 1 1  a  M  II  HOC  K II X 

cucTeM.  Hx  cjicokhoctb  ooycaoBaena  He  tojibko  6ojibihhm  kojihhcctbom  h  pa3Hoo6pa3HeM  aacMeii- 
TOB  H  CBH3CH,  HO  H  3IialIMTCJTBIIOH  CTeneHBK)  II  CO  n  p  C.qCaC  II II OCT It ,  a  TaK5Ke  He(J)OpMajIH3yeMOCTBK) 
MHorux  3aBHCHMOCTen,  hto  qeaacT  riponecc  npmurme  peiiiemiii  1 1  e  (  ]  )  o  p  m  a  a  it  3  o  b  a  1 1 1 1  o  it ,  bo  mhotom 
it  irry  h  t  h  b  i  i  o  -  3  m  it  it  p  it  ii  cc  k  o  ii  iiponeqypoii  [1],  IIpn  BBipa6oTKe  vctoii'ihbbix  ynpaBaeiiHCCKitx  perne- 
hhh,  Kacatoimixcti  Taxon  chctcmbi,  aim  noay'iciiitti  n  p  eq  n  oa  a  rae mo ro  peayabTaTa  ncooxoqiiMO  ynt- 
TBiBaTB  3aKOHBi  (]t y 1 1 k u it o 1 1 it p o b £t 1 1 it 5t  cao>Kiibix  cucTeM  [2].  Haa  italic  TaK  Ha3BIBaeMBIX  CTpaHHBIX  aT- 
TpaKTopoB  roBopitT  o  HeB03MO>KHOCTH  npoittBoabiioro  ynpaBaeiiita  caovKaioii  cucTeMOH,  t.k.  npouecc 
HeH36e5KHo  oyqcT  BBixoqiiTB  Ha  oqiui  H3  BHyipeHHe  npucymux  cucTeMe  cneiiapitcB  patBiinia  co6bi- 
thh  [3],  Ilo3TOMy  aqcKBaTiioc  ynpaBaeiiitc  qoamto  oititpaTBca  Ha  co6cTBeHHBie  CBoitCTBa  CHCTeMBi  n 
yHHTBiBaTB  hx  npn  nocTaHOBKH  ucacii  ynpaBaeiiita  n  BBipa6oTKH  KpitTepneB. 

Ilpou,ecc  npiimmui  penicillin  qoanceH  omipaTBca  Ha  qocTaTO'ino  itoanyio  \toqcab  chctcmbi, 
iinaae  BBipa6oTaHHoe  ynpaBaciiHccxoc  pemeHHe  MonceT  OKa3aTBcn  iicaqcKBaTiiBiM  [4].  OqiiaKO,  oco- 
6eHHo  b  iiacToamec  Bpevin.  ynpaBaeii'iecKite  petucHHn,  icaic  npaBitao,  3aTparnBaioT  toubko  aqMitmt- 
CTpaTitBHBiH  annapaT  ynpaBaeiiitn  n  npoH3BoqcTBeHHO-(JjHHaHCOByio  qeaTeaiaiocTB  (skoiiomhkv). 
npouecc  npiiHtiTHJi  pemeHHH  b  ooaianiiiicTBe  caynacB  He  3aTparHBaeT  TaKitc  Ba>KHBie  C(])epw  KaK 
cocToaiiitc  counyMa  bo  Bcex  ero  acncKTax.  coctohiihc  npitpoqiioii  cpeqbi,  SKoaoritit  cpeqbi  >KH3He- 
qctiTcaiatocTii  h  ypoBHa  xoaniicTBCimoro  patBin  iui  TeppuTopnn.  Ha  Ham  B3raaq,  aqeKBaTiian  nocTa- 
HOBKa  Bonpoca  iicBOivtoacua  6e3  yHera  sthx  Ba^KHenmux  KOMnoHeHT  3bojik)uhh  He  ToabKO  ncaoBC- 
uecKoro  o6mecTBa,  ho  h  Bcero  hchboto  Ha  3  c  Mac  [5,  6],  He  yqitBitTcabiio,  hto  TaKitc  ynpaBaeiiHCCKite 
pciiiciiita,  rpemaiune  <okohomh3mom»,  npitBoqnT  k  qcKaapiipoBainiio  ucacii,  KOTopBie  no  cyan  He- 

UOCTIDKHMBI. 
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B  nacToanien  pa6oTe  npeanaraioTCfl  ochobbi  MeTOAOnoriiH  ynpaBaemia  cjio)khbimh  TcppHTopii- 
ajiBHo-o6mecTBeHHBiMH  ciicTGMaMH  (OIIC),  6onee  nonHo  yHHTBiBaiomHH  Bee  ee  cocaaBaaioinnc. 

1  h  nocjie^CTBHH  ynpaBJieHnecKHx  pcuieiiiiii 

Bo  Bee  BpeMeHa  He3aBHCHMO  ot  nomiTHHecKoro  CTpoa  ochobhoh  aa/pincH  rocynapcTBa  6bijio  h 
ocaacTca  ooccncncnnc  MaTepiianBHoro  OjiarococTOJmnn  h  couHanBHoro  Gnarononynna  rpa>K,ian. 
3/ropoBBC  HacenemiJi  (/ryxoBiioc  h  (])H3H'icckoc)  -  o/ihii  m  ochobhbix  pe3ynBTaTOB  (]iy hkii non upo Ba¬ 
nna  rocypapcTBa.  Ecjih  pe(])op\tBi  b  Pocchh  nanpaBaciiBi  Ha  co'inannc  ycaOBHH  hcoGxohhmbix  aaa 
BcecTopoHHero  paiBnana  ncaoBCKa  KaK  jihhhocth,  to,  no-BHfliiMOMy,  cac/rycT  cnnTaTB  aHTH- 
pc(])opMa\in:  cna/r  npoi-nBoacTBa  (6onee  50%);  yxynmennc  3/ropoBBa  naccaeniia  (yMcnBincnnc 
cpcnnen  riponoa>KHTcaBnocTB  >kh3hh  “chjibhoh”  nonoBHHBi  -  po  54  acT);  0TpnpaTenBHBiH  oaaanc 
ecTecTBeHHoro  npupocTa  naccaeniia  -  (noKa3aTenB  po>K,TacMOCTB-CMepTiiocTB:  -7  Ha  1000  'icjiobck); 
pocT  ajiKoronH3Ma  (b  2,5  -  3,0  pa3a);  HapKOMaHHH,  caMoyonncTB  Ha  ([rone  vaem-inciina  oc  jpaooTHUBi 
h  oonnnianna  naccaeniia  (40-45%  naccaeniia  3a  nepTon  6e/inocan)  h  t.  a. 

2  C0UHajIbH0-3K0H0MHHeCKHe  UIIKJIbl 

AHanHTHHecKHH  o63op  npopeccoB  parrinana  skohomhkh  b  coneaannn  c  .annaMHKon  (])op\r  ro- 
cy^apcTBeHHOH  BJiacTH  (XVII-XX  CTOneraa)  no3BonHJi  bbmbhtb  h6tko  iipoaBaaiomyioca  lihkjihh- 
hoctb  nponeccoB.  Anorcn  par b nan a  skohomhkh,  KaK  npaBHJio,  ripnyponeiiBi  k  nepno/iaM  coBna^e- 
HH5I  H  OCKOJIBKHX  (})aKTOpOB,  OCHOBHBIMH  H3  KOTOpBIX  flBJISIOTCJI  I  ypOBOHB  IT  O/irOTOBJTC  1 1 1 IOCTH  TOCy- 
xiapcTBeHHOH  chctombi  h  HaceneHiia  k  cac,iyioine\ry  nn Kay  (3a  10-15  ireT  ,10  Hanajia  nepexo/ia  npn 
cpe.inen  rip 0,1  on >k  n  a  cn  b  1 1  oc  a  n  paaBirana  nnKaa  30-35  acT);  ycHJieHHe  t c p p n to p naa b n o ro  acneKTa 
ynpanacnna;  cMeHa  (])op\r  nan  bbc/ichhc  hobbix  napaanrvi  ynpanacnna;  rioaBacnnc  npaBiraena- 
nnyicpa.  paacioincro  3a  cy/iboy  rocynapcTBa  h  napo/ra. 

Pemaiomee  ananenne  npn  ycHncimn  TeppuTopnajiBHoro  acneKTa  chctcmbi  hmciot  npoijicccno- 
HajiH3M  pyKOBoacTBa  -  aiianne,  yMeHHe  BBiaBnaai,  h  ymiTBiBaTB  npn  BBioope  CTpaTernn  ynpaBacnna. 
cocToanne  oOBCKTa,  ocooennocan  nponcccoB  ero  c])ynKiinonnpoBannn  h  paannana. 

3  CoBpeMeHHaa  CHCTeivia  ynpaBJieHHH  TcppiiTopiia.iBiiBiMii  nacTHMH  Pocchh 

Xothm  mbi  toto  hjih  HeT,  CHCTeMa  ynpaBacnna  Poccncn,  KaK  nacra  oobckth Biioro  MHpa  aoa>K- 
Ha  C03,paBaTBca  Ha  ochobhbic  cocTaBJiaiomHX  stoto  MHpa,  T.e.  c  vhctom:  cocToanna  ooinecTBa  (pa3- 
BHTna  connyvia.  T.e.  coooiucctb  neaoBCKa  pa3yMHoro);  cocaoanna  ripnponnon  cpe/iBi  (ripnponno- 
KaHMaTHHecKHX  ycjiOBHH  h  HMCioinnxea  pecypcoB);  nponaBO/rnon  B3 a n m 0,3c ir ct b n a  (ooiiicctbo- 
npnpopa);  cocToannc  skojiothh  cpe/iBi  /KHanc/ieaTenBiiocan. 

3a  b  pc  via  «nepecTpoHKH»  \inorne  ancvrenaBi  cymecTBOBaBineH  CHCTeMBi  ynpaBacnna  yapaannn 
CBoe  Biiancnne,  a  bhobb  coa.aaniiBic  ocaovKiinan  opraiiHaannonnyio  CTpyKTypy.  Ha  coxpannBnincca 
(|)parMcnTBi  3KOHOMHnecKOH  OTpacneBoii  CTpyKTypBi  (oapacnn  rpynnBi  A  h  B)  Hano>KeHBi:  cxeMa, 
oObejiHHaiornaa  OTpacan  MaTepnanBHoro  h  HeMaTepnanBHoro  nponaBo.icaBa  h  cxeMa,  ct])opvinpo- 
Bannaa  no  npnHunny  (JiynKiinonaaraioH  KaaccH(])HKann n  OTpaeacil  (nepBiinnoro  h  BTopnnnoro  npo- 
H3BO^CTBa).  OyHKHHOHHpyeT  cxeMa  ri  oa  n  t  n  ko  -  a  a  m  n  11  n  c  Tp  aT  n  b  n  o  ro  «TeppHTopnajiBHoro»  ynpaBac¬ 
nna  (Tpn  ypoBna  -  MyHHHHnanBHBiH,  ypoBeHB  cvdbcktob  ([rcacpannn  h  ([rcacpannn,  BKaiciaa  cTpyK- 
xypy  OKpyroB)  h  KopnopaTHBHoro  ynpaBacnna. 

r oeypapcTBO  3aMKHyTO  Ha  (JiopMnpoBann  n  annapaTa  a.a m n n n cap n p o b a n n a .  yripaBaaa  connaaB- 
Ho-3KOHOMHnecKHMH  ripoiicccaMH  oriocpcaoBano,  'icpcr  ce6e  no/iooiiBic  CTpyKTypBi  6onee  hh3khx 
paHTOB,  npcacaaBHTcan  kotopbix,  3a  pcaKHM  ncKaK)'icnncM.  n p o c[) c c c n o n aa b n o  He  BaapciOT  hh  Tex- 
hohothjimh  n p o nr b oacT b a .  hh  coBpeMeHHBiMH  MCTopaviH  pa3pa6oTKH  cTpaTeTHH  ynpaBacnna  TeppH- 
TOpHeH. 
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rnaBHtiMH  ne/iocTaTKa\fH  coBpeMeHHoro  ynpaBnemw  smafliOTCfl:  1)  rp0M03aK0CTb  opraHH3a- 
hhohhoh  CTpyKTypti;  2)  He  hctkoc  pacnpeacncnne  t|)yHKHHH  (hx  HanoaceHiie);  3)  MHoroypoBHeBoe 
ripoxo/Kpeniie  paneinm  ot  nciupa  k  TcppiiTopiin;  4)  npaKTunecKoe  oTcyTCTBHe  cbhih  ot  TeppiiTo- 
pini  k  neirrpy;  5)  Hepa3pa6oTaHHOCTB  MexaHH3Ma  pe(])op\inpoBanHfl;  6)  npaKTH'iccKii  nonHoe  caMO- 
ycTpaHeHne  HeiiTpanBiiBix  opraHOB  BnacTH  ot  pemciiini  comianBHBix  npoOneM  iracc-nci m>i . 

B  KanecTBe  ochobhbix  cpeacTB  ynpaBneniiH  BBicTynaioT  saxo  i  i  oaaren  b  1 1  o  -  n  p  a  bo  b  bi  c  orpaiiHne- 
HHU  H  TOUBKO  KOCBeHHO  (jlHHaHCOBOe  OOCCneHCIlHC  liepC3  ([iHCKanBIiyiO,  OIO.TA'CTIiyiO  H  BIie6lO,T/K'CT- 
Hyio  noJiHTHKy  (jiHiiancHpoBaiiHsi. 

Pa3BHTne  comiajiBHBix  npoucccoB  Ha  TeppiiTopnn  (JiimancHpycTCH  no  c  b  e  p  x  o  c  t  a  to  h  n  o  \  i  y 
npnHunny.  OnnancoBBie  pecypcBi  nan  ooccnenciiHi-i  conn  an  b  i  io- 3  ko  i  io  m  h  'i  cc  k  h  x  npoOneM  TeppuTo- 
pral,  no-npcvKiicMy,  nepepacnpe/ienaioTCH  rocyaapcTBOM,  nccviOTpa  Ha  acKnapopoBaiiHC  npnHunna 
Mecraoro  caMoynpaBneHna.  /JamiBin  npouccc  ocnoacHaeTca  npaKTii'iecKH  80%  aoTannonnocTBio 
MyHHHHnajiBHBix  o6pa30BaHHH  h  62%  -  cyOBCKTOB  cjic/iepann n  (HanoroBBie  OTHHcneHna  Konconnan- 
poBaHHoro  OK),T>KCTa  b  6io,t>kctbi  BBiinccToainnx  ypoBHeil  B03pocnH  c  63%  b  1995  ao  92%  b  2002 
roay),  a  OTBeTCTBeHHOCTB  3a  pemeHne  copnajiBHBix  npoonevi  HanpoTHB  nepepacnpeacncna  Ha  ypo- 
BeHB  Mecraoro  caMoynpaBneHna.  KpoMe  toto,  b  co i  i nan b i io-3 ko i  io m n  h cc k n x  nporpaMMax  paiBin  na 
TeppiiTopiiH,  aKiicirmpycToi  BHHMaHHe  Ha  pemeHHH  cncnH(]iH'iccKHX  oTpacneBBix  npoOncM,  a  npo- 
oacMBi  counajiBHBie  -  >KH3nco6ccnc'icnn!-i  naccneniiH,  KaK  npaBiino,  He  oocyvKaaioTca  -  «napoa,  Rax 
aura  BBiaHBacTca  H3  KyncnH». 

Ilpn  bhobb  rpaaymcM  nepepacnpeaeneHim  ocTaTKOB  rocyaapcTBeHHOH  cooctbciiiiocth  (npo- 
UCCCBi  npHnaTHiaiinn),  KaK  noKa3aaa  npaKTHKa  ripoBcacnini  rioaooiiBix  aKU,HH,  HeraTHBHOCTB  cohh- 
aaBHBix  npoucccoB  (ooiiHiiiannc,  acrpaaanna  HaceneHiin)  B03pacTyT  MHoroKpaTHO.  Ocoocnno  ocTpo 
BCTaeT  npooncxia  coiaanna  eooTBeTCTByiomero  xoth  6bi  cpcaniiM  mhpobbim  cTaHaapTaM  coctoahhs 
cpeaBi  >k hi n cacaTca b n o ct n  HaceaeHna.  Ccroana  He  TpeoycT  aonoaHHTeaBHBix  aoKa3aTeaBCTB  nono- 
>Kcnnc  o  tom,  hto  3aopoBBe  h  n poaonvK ht  en b iioct b  >kh3hh  'icnoBCKa  aoonpcacaaioTca  coctohiihcm 
3TOH  cpeaBi. 


4  OcHOBbi  pamioiiaabiioii  opraiiu3aunu  TeppHTopnaabHbix  nacTeii 
4.1  BbiSop  CQBOKynHoro  KpiiTepiisi  pasBimm  TeppiiTopiiii 


nPH  BBIOOpe  BapHaHTOB  paiBHTHH  TeppHTOpHH  IlCOOXOaHMO  OTIHpaTBCfl  Ha  TOT  Han  HHOH  HHTe- 
rpaaBHBiH  KpiiTepiiH.  Hanooacc  pacnpocTpaHeHHBiMH  ao  nocaeaHero  BpeMeHH  OBian  3aTpaTHBie 
KpHTepnH,  b  'iacTiiocTH.  npuBeaeHHBie  3aTpaTBi  h  aHcJaJiepeHHHaaBHaa  peHTa  [7]. 

B  nacTOflincn  paooTe  b  KanecTBe  KOMnaeKCHoro  noKa3aTeaa  coctohiiiih  TeppiiTopnn  npeaaara- 
ctcji  HcnoaB30BaTB  coBOKynHBie  3aTpaTBi  C3iq  b  BHae  [7]: 


(1) 


Cl  = 

iq 


s-.+sj.+sl+sf 


+  ZVu 


+  w ■ 

iq  iq 


iq  -  S  +  diq 


■  >liq  ->  mm  • 


rae  i  -  HHaeKC  BHaa  CBipba;  q  -  HHaeKC  BHaa  TexHononin;  Sc  -  ccocctohmoctb  6e3  aMopTi-nannon- 
hbix  OT'iHcacnnn;  S'  -  TpaHcnopTHBie  3aTpaTBi;  S"  -  naaTa  3a  npnpoaonoaB30BaHHe  h  caiiKunn  3a 
larpjnncnnc  OKpy>KaK>meH  cpcaw;  5s  -  TeKymne  3aTpaTBi  Ha  ooccncicnnc  6e3onacHOCTH  VKHincaefl- 
TeaBHOCTH;  X Vlq  -  cyMMa  Bcex  BHaoB  HaaoroB  3a  HCKnioncnMCM  HaaoroB  Ha  npnOBiaB;  W  -  KoppeK- 
THpoBO'iiiBin  K03(|)(JjHHHeHT,  y 'iHTBiBaioinHH  BaHHiiHC  cpeati;  1  -  KoopanHaTa  paiMCinenini  npOH3- 
BoacTBa;  Hkiq  -  3naHcnnc  KanHTaaBHBix  3aTpaT  npoH3BoacTBa  (cyMMiipyioToi  no  BceM  ibciibjim  npo- 
H3BoacTBa);  e—  K03(}K])Hnncm  npnBcacnnsi  KanHTaaBHBix  3aTpaT;  d  -  3aTpaTBi  Ha  npoaBHVKcnnc  to- 
BapHoro  CBipBH  Ha  pbihok;  ij  -  K03(}K|)nnncirr  ncyliTcniiBix  3aTpaT. 

IlpeanaraeMBiH  noKa3aTeaB  pairimiui  TeppHTopnaaBHBix  npoucccoB  yn-iTBiBacT  Bee  ocHOBHBie 
xapaKTepucTHKH  cocTaBnaioinnx  OI1C  KOMnneKcoB  (b  o6n3aTcaBno\i  nopaaKc  oncnnBaioTca  cne- 
HHaaH3npyiomHe  aaa  aaHHOH  TeppuTopnn  BHaBi  acJiTcaBiiocTn)  h  pacciiiTBiBacTca  b  noaHOM  oobcmc 
nan  yaeaBHOM  Hcincaciinn  (Ha  cannnny  CBipBa,  npoayKTa).  Oh,  no  cyTH,  0Tpa>KaeT  He  MeHee  85- 
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90%  npe/iCTOflinHX  yeHeacHbix  3aTpaT,  ripir  noJiyneHiiii  KOToptix  yoaacHBi  6bitb  yiTcnbi  kojihhcct- 
BeHHtie,  nonyKonHHecTBeHHBie  h  KanccTBcnnBic  xapaKTcpucTHKH  cocTaBaaiomHX  TcppHTopiin,  h 
OToOpaacaeT  o6i.eM  MiiHHMaaBHO  iicooxo/ihmbix  3aTpaT  ana  peam-nani-m  nanpaBacniia.  KOTopoe 
M05KH0  yCHOBHO  OBITB  ripHUHTO  3a  HH5KHHH  ypOBeHB  (])OpMHpOBani-lfl  HCIIBI  peaaH3aU,HH  TOBapHOrO 
CBipBa  h  npoyyKTa,  noaynaeMBix  Ha  BBixoyc  kohkp gthoh  p a c'c m a rp h  b  a  c m o h  TexHoaoninecKOH  uc- 
nOHKH  [7]. 

4.2  Meioywca  onpeye.ieHiia  ynpaBjieHHecKoro  CTaTyca  TeppHTopnajibUbix  Macicii 

KpuTcpHcvi  OTiicccnna  TeppiiTopnaaBHOH  ‘lacTH  k  TOMy  huh  HHOMy  ynpaBneHHecKOMy  ypoBHio 
aBaaeTca  noKa3aTenB  cyMMapHoro  iiia'icniia  ([laKTopnoii  Harpy3KH 

k<t>  . 

(2)  0Hm  =  pp/p”.  , 

7=1 

rye  m  -  ypoBeHB  CTpyKTypBi  ynpaBaemia;  k0  -  kojthhcctbo  (JiaKTopoB  huh  cJjyHKHHH,  bbo.ihmbix  b 
onciiKy;  Pj ’  -  iiiaHCHHC y-Toro  (})aKTopa  ynpaBaemia  Ha  »;-tom  ypoBHe  ynpaBaemia;  P™.  -  HopMa- 

THBHoe  inayemie  noKa3aTena  cjiaKTopa  huh  (jjyHKpHH  yaa  m-ioro  ypoBHa  ynpaBaemia;  aj  -  Beco- 

boh  K03(j)c|)HHHeHT  3HaHHMOCTH y-Toro  cjiaKTopa  huh  (jjyHKHHH  yaa  m-Toro  ypoBHa  ynpaBaemia. 

OnciiKa  3aBepmaeTca  cpaBHeHneM  TeppuTopnaJiBHBix  'iaeTeii  no  yyeaBHOMy  inayemno  cfiaK- 
TopHOH  Harpy3KH,  iipHxo.iamciica  Ha  oynoro  aciiTeaa  0Hm/Ns,  huh  ripiixonameiiea  Ha  c.miiHiiy 
naomayn,  3aHHMaeMOH  sthm  o6pa30BaHHeM,  C PHm/S,  rye  S  -  pa3Mep  naomayH  TeppiiTopnaaBHOH 
Haora;  Ns  -  hhcjighhoctb  naecaemia.  npo>KHBaiomcro  Ha  stoh  TeppiiTopnaaBHOH  Haora. 

OKOHnaTeaBHoe  pemeHne  o  cTpyKTypupoBaHiin  TeppuTopnn  npuHHMaeTca  Ha  ocHOBe  coBMe- 
memia  pe3yaBTaTOB  (jiaKTopnoii  h  (JiymcmiOHaaBHoii  ouciiok. 

4.3  Paciipeye.ieiiHe  KoiicojiiiyiipoBainioro  firoavKeia  Ha  cainia  ibiibie  hyvkhi.i 

PemeHne  coiyiaaBHBix  npooaevi  naecaemia  TeppHTopnanBHBix  'iaeTeii  npeyaaraeTca  Ha  ocHOBe 
pacnpeyeaemia  counaaBHOH  yoan  rocyyapcTBeHHoro  (b  tom  micae  TeppuTopnaaBHoro)  KOHCoanyH- 
poBaHHoro  oioyAXTa  KE. 

IIpn  stom  no  icaacyoMy y-TOMy  cjiaKTopy  yoaacHBi  BBinoaHaTBca  caeyyiomHe  orpann'ienna 

(3)  KE  ■  YjkmjN  m>a  jN , 

m 

rye  kmj  -  yoaa  pacxoya  KOHCoanynpoBaHHoro  oioy>KCTa  Ha  ot-tom  ypoBHe  ynpaBaeHna  no  y-TOMy 
cJ)aKTopy;  Nm  -  nncao  acHTeaen  b  rpanrmax  yaHHOH  TH.  oraocameHca  k  /;;-tomv  ypoBHio  ynpaBae- 
Hua,  N  -  o6mee  nncao  acHTeaen;  cij  -  HopMaTHB  oioyarcTnoM  ooccne'icimocTH  oyHoro  acHTeaa  no  j- 
TOMy  (JiaKTopy. 

OGccneycmie  npeynoaaraeMoro  counaaBHoro  ypoBHa  acH3HeyeaTeaBH0CTH  HaceaeHna  onpeye- 
aaeTca  caeyyiomHM  o6pa30M: 

(4)  KE-ksm>acZ , 

rye  ksm  -  coHiiaaBHO-rapaHrapoBaHHBiH  npoacHTOHHBiH  MHHHMyM;  -  nacTB  pacxoyoB  Haceae- 

HHa  yaa  oGccncyeniia  neooxoyiiMoro  acH3HeHHoro  ypoBHa. 

B  Ka'iecTBC  ucacBoii  cJ)yHKHHH  6yyeT  HcnoaB30BaTBca  (Jiymcmia  3(}k})ckthbiiocth  paooTBi  anna- 
paTa  ynpaBaeHHa  /  =  AA/KE  : 

(5)  f3y  — >  min  , 

rye  AA  -  3aTpaTBi  Ha  coyepacaHHe  ynpaBacii'iccKoro  annapaTa,  npn  cooaioycniin  ycaoBHa: 
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(6)  df3y/dt<  0. 

nocne/urcc  ycnoBue  03HanaeT,  hto  Bcnii'ii-ma  A  A  ,Toa>Kiia  iiaxomiTbca  b  onpcncacimon  3aBHcn- 
mocth  ot  yporiiia  (])HnancoBoii  oGecncHcimocTH  naccacniia. 

B  paMxax  yKa3aHHOH  nocTaHOBXH  3anaHH  mtoxho: 

•  npii  3a/iaimbix  non  ax  kmj  onpeneniiTb  \mim\ianbiiyio  BcnHHi-my  KE,  y/io Bn ct  bo  p  a  10 1 1 iyio  coot- 
HomeHHJiM  (3)  -  (6); 

•  npn  3  ana  i  mo  M  BcnHHi-mc  KB  iiaiiTH  non  it  kmj  ,  ynoBncTBopaioinne  (3)  -  (6). 

Movkct  OKaiaTBca.  hto  npn  aanaimoM  ypoBHe  KE  pemeimii  He  cymecTByeT.  B  3tom  cnynae 
MaKCHMajiBHoe  HapymeHHe  HepaBeHCTB  (3)  -  (4)  oyneT  noKa3biBaTB  HanHHHe  y3KHX  MecT  b  coimanb- 
hoh  nojiHTHKe  rocy/iapcTBa  -  neooxoniTMocTb  yBcnHHcniia  KE  no  Tex  nop,  noxa  pe3ynbTaTbi  perne- 
hhh  3ana'in  He  npiiOinoaTCfl  k  peanbHOMy  ypoBHio  penicillin  coimanbiibix  npoOneM. 

4.4  MeTO^HKa  paiMemeiiiia  npoii3BonCTB3  ii  paiuioiia. ii.noii  opi  aim  i;mmi 
da  iiieiioii  nacTH  chctcmm 

Kax  y>K'c  OTMC'iaaoeb  Bbimc,  npiiimiic  pcmcimii.  xacaiomHxcfl  pa3BHTHa  TeppuTopnanbHOH 
oomccTBcimo-iipuponnoH  cucTeMbi  h  paimoiianbiibix  opraHH3au,HH  h  paiMcmcniia  Bcex  bh.tob  nes- 
TeJiBHOCTH  HaceneHna,  onepupyeT  napaMeTpaMH  h  3 a bhch m o ct a m h .  MHorne  H3  KOTopbix  oonanaioT 
3HaHHTenbHOH  CTeneHBio  nconpcncacimocTH.  paenjibiBHaTOCTH,  h  Tpynno  nonnaiOTca  xoniiHecTBeH- 
hbim  ou,eHKaM  h  (})opMai[H3aH,HH  b  bh.tc  aHajiHTHHecKHX  3aBHCHMOCTeH.  OnmfipoBKa  Taxux  napaMeT- 
poB  hocht  bo  mhotom  BOJHOHTapucTCKHH  xapaKTep  h  He  cnoco6cTByeT  nonyneHUK)  anexBaTHbix  oue- 
hok.  Bonee  nepcneKTHBHBiM  npencTaBnacTca  3necb  ncnonb30BaHHe  ncTpannnHonnoH  \iaTc\iaTHKH, 
HanpHMep,  Teopnn  pacnnbiB'iaTbix  miiovxcctb  [8]  huh  annapaTa  hc.too ri penen c i m bi x  BbiHiicneHiiH  [9, 
10],  no3BOJiaK>mnx  paooTaTb  c  HeTOHHO  h/hjih  HenonHO  TanaimoH  HiKfiopManHCH  h  oOnanaiomiix 
pa3BHTBIMH  CpCnCTBaMH  RJISL  OTOOpa’/KCIlITa  KaHeCTBeHHBIX  3aBHCHMOCTeH. 

B  paooTax  [1,7]  paccMOTpeHa  iinea  mcto.thkh  noon cno BaTca b i io ro  paiMcmcniia  TexHonornne- 
ckhx  ncno'icK  h  3BeHbeB  ripoHiBoncTBa  Ha  TeppiiTopnn.  H apany  c  sthm,  movxct  6bitb  npenno>xcna 
MeTo^HKa  paiiHonan  micro  paiMcmcima  npoiiTBoncTBa  onnoBpcMcimo  xax  ochobhoto,  Tax  h  no6on- 
hoto  nponyxTa  c  yiicTo\i  nocTynnama  otxo.tob  b  OKpy>xaK)myio  cpcny  [1,  1 1],  h  npyrux  bh.tob  nea- 
TenbHOCTH,  Ha  ocHOBe  annapaTa  ncnooripcncacimbix  BbiHHCnHTenbHbix  Monencii.  CcManTH'iccKaa 
ceTB  CTponTca  ncxona  H3  cymecTByiomHX  h  nnamipyeMbix  BapnaHTOB  paTManama  npo h 3 bo.t ht ca b - 
hbix  cna,  npn  3tom  napaMeTpbi  pa3MemaeMoro  npon  iBoncTBa  (reorpa(])HHecxaa  npHBa3xa,  Boni'inna 
h  nanpaBaeiiHC  TpaHcnopTHbix  noToxoB  h  T.n.)  annaioTca  n c/ioo n p cpcac i m bi m h  both  hit  na\TH,  a  reo- 
rpaifiHa  ([lynKUHOimpyiomux  oobcktob  H3BecTHa.  CcMaiiTHHCcxaa  ceTB  co.TepvxHT  xax  BHyTpeHHue 
BbiHHcaHTeabHbie  Monenn,  Tax  h  rjioOaiibHbie,  xapaxTepii3yiomHe  paTamnibic  (TexnonoriT'iccKHC, 
sxoaoTHHecxHe,  ([amancoBbia  xoTaiicTBambie  h  T.n.)  orpaniTHCima  h  asa-ni  Moxay  oObCKTaviH.  B 
npoucccc  aXTHBaHHH  CCMailTHHCCKOH  eeTH  npOHCXO.THT  OT6op  BapiiaHTOB  no  MaXCHMajIBHOMy  3Ha- 
HeHHio  o6men  BaaoBoil  npiTObiniT  h  hhctoto  n  h  c  ko  ht  it  p  o  b  a  i  hi  o  ro  noxona.  Ilpouccc  Bbi'iiTcacnnii 
iaBcpmaeTca  cyrxeHHeM  npocTpaHCTBa  Bbioopa  no  oanoro  nan  Hecxoabxnx  BapnaHTOB  c  MHiiHMaab- 
hbim  3naliciiHC\f  xpHTepua  (1).  O.TnoBpcMCiino  yTO'inaioTca  reorpa(])HHecxHe  xoopnHHaTbi  npoH3- 
BoncTBa  h  ero  ocHOBHBie  napaMeTpbi. 

Ilo  3aBepuieHHH  Bbioopa  BapnaHTa  paiBrnna  TeppuTopnn  onpcaeaacToi  onTHMaaiaiaa  cipyxTy- 
pa  ynpaBacima  nyTeM  Bbioopa  BapnaHTOB,  ynoBacTBopaioimix  orpaiiiHiciiioiM  (2)  -  (6). 

3aKJno»ieHHe 

CoBpeMeHHbie  c o 1 1 it aa b 1 1 o - 3 k o i i o m ihi c c k it c  npoucccbi  b  Pocchh  He  Toabxo  He  eooTBeTCTByioT  ee 
reonoaiiTHHecxHM  HHTepecaM,  a  cxopee  npoTHBopciaT  hm.  CoxpaHeHne  poxuvia  cyrxeHHoro  boc- 
npoH3BoncTBa  b  Pocchh  CTano  CBcpniHBiiiHMca  (jiaKTOM.  llpooacMa  nerpananHiT  iiaccacima  TpcoycT 
xopeHHoro  nepecMOTpa  noaxona  x  ee  pemeHiiio  co  cTopoHbi  rocynapcTBa.  no  mhchhio  aBTopoB  cTa- 
TbH,  iieooxo.THMO  nepeHTH  ot  .TCKaapaTHBiioro  no.Txo.Ta  x  pemeHiiio  c o n it ilt b 1 1 o - 3 k o 1 1 o m h 'i e c k h x 
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npo6neM  TeppiiTopim  k  o6t>ckthbho  o6ycnoBneHHBiM  pememuiM  Ha  rocy.iapcTBcimoM  h  pernoHajit- 
hom  y pop. n six:  Bo-nepBtix,  npoBecTH  KOMnneKCHoe  coHnajibHo-SKOHOMimecKoe  30HnpoBaHne  Teppii- 
TopHajiBHBix  'iacTCH  Pocchh  (nacnopTiiiauiiio  xo-iHi'icTBa.  npiipo/uioii  cpe/p.i,  SKOnornii,  3/iopoBi.n 
HaceneHHJi,  ypoBHa  jkh3hh  h  t./i.);  BO-BToptix,  pa3pa6oTaTB  eqHHbie  TeppiiTopnantHBie  ochobbi  bbi- 
6opa  CTpaTernn  paiBimisi  skohomhkh;  B-TpeTBHX,  ocymecTBHTB  pec|)op\iiipoBaiinc  ynpaBneHiM  c 
y'ICTOM  COCTOSIIIMSI  TeppHTOpHajIBHBIX  HaCTCli  CTpaHBI,  B  KaHCCTBC  OOHiaTC-BBHOH  OCHOBBI  COBepmeH- 
CTBOBailHH  3KOHOMHKH  H  pa3BHTHfl  CTpaHBI  KaK  C/IIIIIOII  OOIlICCTBeiinO-npiipO/lIIOIl  CHCTCMBI  [12]. 

HcnonB30BaHHe  annapaTa  1 1 c/ioo n  p  eq  on  c  i  m  bi x  bbihhchchiih  ii  qpyrux  TexHononiH  HcicyccTBeH- 
Horo  HHTeJiJieKTa  CHHMaeT  MHorne  orpaiiiiHcniisi  h  Tpy/iiiocTii.  xapaKTepHBie  /urn  npii\ieiieiiiiji  KJiac- 
CHHeCKHX  MCTO/lOB  paC'ICT  3KOHOMHHCCKHX  O  n  T 11 M 113  3 1  III  O II II BI X  3a^aH,  II  npC.TOCTaBJIHCT  HOBBie  B03- 
M05KH0CTH  aim  oiiiicaiiiisi  h  aHanH3a  one. 

Ciihcok  jiHTepaTypbi 

[1]  IIlajiMiiHa  r.r.,  TapaceBiiH  B.B.,  3arapHH  A.B.  Ochobbi  CTpaTeniH  pa3BHTiM  perHOHOB  Pocchh.  -  Hoboch- 
6hpck:  HrAOnY,  1999.  -  420  c. 

[2]  KHH3eBa  E.H..  KypqioMOB  C.n.  3aKOHBi  3bojiiol|hh  h  caMoopraHiBaquii  cjioskhbix  ciicTeM.  -  M.:  HayKa, 
1994. -238  c. 

[3]  EejiaBHH  B.A.,  KypqioMOB  C.FI.  YHiiKajiBHOCTB  MoqeneH  cjioskhbix  chctcm  //  b  c6-Ke  "MaTeMaTHnecKoe  h 
KOMnbioTepHoe  MoqeiiHpoBaHHe  coquajiBHO-SKOHOMHqecKHX  qpoqeccoB".  -  Hapoc[>OMHHCK,  qeKa6pb 
2000r.,  CTp. 38-48. 

[4]  IleperyqoB  <5.H.,  TapaceqKO  <5.11.  BBeqeqqe  b  chctcmbbih  aqajiH3.  -  M.:  Bbicih.  hik.,  1989.  -  367  c. 

[5]  KypqioMOB  C.I1.  3aKoqBi  kosbojiiohhh  coquajiBqbix  chctcm  qejioBeqecTBa  h  npnpoqbi  //  b  c6-Ke  "Bcepoc- 
chhckhh  (])opyM  «Mhjijihoh  qpy3eH».  >KHBaa  npnpoqa  h  o6iqecTBo".  -  Hidkhhh  HoBropoq,  2001r„  c.10- 
14. 

[6]  IIlyrpHH  C.M.  KocMiiqecKaa  opraHH30BaqqocTb  6HOC(])epbi  h  Hooci])epbi.  -  Hoboch6hpck:  Ch6.  npeqnpn- 
aTHe  PAH  «Hayica»,  1999.  -  496  c. 

[7]  IIlajiMiiHa  r.r.  Ochobbi  SKOnorHqecKoro  MeHejpKMeHTa.  -  Hoboch6hpck:  CH6HpcKaa  aKaqeMHfl  rocyqapcT- 
BeHHoil  cJiy5K6bi,  2002.  -  260  c. 

[8]  HcqeTKHe  MHoacecTBa  b  MoqeJMX  ynpaBJieHHa  h  HCKyccTBeHHoro  HHTeJiJieKTa.  /noq  peq.  JI,.A.nocneJiOBa.  - 
M.:  HayKa,  1986. 

[9]  HanpeeHKO  B.T.,  HapiiHBflHii  A.C.  h  qp.  MoqejiHpoBaHiie  HaquoHajibHOH  skohomhkh  c  HcnoJiB30BaHHCM 
HeqoonpeqeJieHHbix  MoqeJieH.  //  npo6jieMbi  ynpaBJieHHa  h  MoqeJiHpoBaHiia  b  cjioskhbix  CHCTeMax:  Tpyqbi 
II  MeacqyHapoqHOH  KOHc[>epeHqHH.  -  CaMapa,  CaMapcKiiil  HayqHBiH  qeHTp  PAH,  2000  r.,  c.  35  -  42. 

[10]  HanpeeHKO  BX.,  HapiiHBflHii  A.C.,  lOpTaeB  A.B.  HeqoonpeqeqeHHBie  MoqeJiH  -  HeTpaqHqHOHHBiil  noqxoq  k 
MaTeMaTHnecKHM  HccJieqoBaHiMM  skohomhkh.  -  IlH(])opMaqHOHHbie  TexHOJioniii,  1999,  Ne  4,  c.  36-41 . 

[11]  IHajiMHHa  r.r.,  TapaceBHH  B.B.  CeTeBbie  HeqoonpeqeqeHHBie  MoqejiH  npocTpaHCTBeHHOH  opraHH3aqHH 
TeppHTopnajiBHOH  o6iqecTBeHHO-npHpoqHOH  CHCTeMbi  //npo6jieMbi  ynpaBJiemM  h  MoqeJiHpoBaHiia  b 
CJiosKHbix  CHCTeMax:  Tpyqbi  IV  MeacqyHapoqHOH  KOH(])epeHqHH.  -  CaMapa,  CaMapcKHH  HaynHbiH  qeHTp 
PAH,  2002  r„  c.  35  -  42. 

[12]  TeppHTopnajibHbie  ochobbi  rocyqapcTBeHHoro  ynpaBJieHHa.  B  2-x  q.  HacTB  II.  Chctcmhbih  noqxoq  k  pa3- 
pa6oTKe  TeppHTopHajiBHBix  ochob  rocyqapcTBeHHoro  ynpaBJieHHa.  /noq  peq.  r.r.IIIajiMHHOH.  -  Hoboch- 
6npcK,  Haq-BO  HrOHE,  2003.  -  256  c. 


345 


PA3PAEOTKA  IIEPBOH  OHEPE^H  CHCTEMbI  YIIPABJIEHHB  PErHOHOM 
C  nPHMEHEHHEM  MYJIbTHArEHTHblX  TEXHOJIOrHH 


B.A.  Bhtthx1,  r.-l.  CBeTKHHa2,  n.O.  CKofic.ieiv’,  ,1.B.  Bo  ixoiiucb’,  E.A.  rpnneiiK'02, 

A.H.  Hhkhthh3,  O.JI.  Cypmiii3,  M.A.  UlaMauiOB3 

1  IlHCTHTyT  npo6neM  ynpaBJieHiM  cjioacHbiMii  CHCTeMaMH  PAH 
443020,  Poccim,  CaMapa,  yn.  CaaoBaa,  61 
vittikh@iccs.ru 

Tea:  +7  (8462)  32-39-27,  <J>aKc:  +7  (8462)  33-27-70 
2MiiHHCTepcTBO  Tpyaa  n  coqiiajibHoro  pa3BHTna  CaMapcKoil  o6jiacTH 
443054,  Poccua,  CaMapa,  yji.  PeBoaroquoHnaa,  44 
depart@socio.  samtel  .ru 
Tea./(J)aKc:  +7  (8462)  34-33-00 
3000  «HnK  «reHe3HC  3H3HHH» 

443011,  CaMapa,  yn.  Hc®o-CaqoBaa,  221,  o(j>.  206,  Poccqa 
agro@kg.ru 

TeJi./<J>aKc:  +7  (8462)  34-87-57 

Kjuoueebie  cjioea:  coifuajibHbiu  nacnopm,  nepcomnbHbiu  yuem  uacejieuufi,  6ci3bi  danmix,  6ci3bi  3m- 
huu,  ynpaejienue  peenonoM,  MyjibmuazenmHbie  cucmeMbi 

Abstract 

The  realized  new  approaches  to  development  of  information  systems  for  management  of  region 
are  described.  The  key  moment  is  maintenance  of  address  interaction  of  each  person  with  en¬ 
forcement  authorities  on  the  basis  of  the  concept  of  the  social  passport  which  can  be  used  for  con¬ 
struction  of  systems  of  the  personal  account  of  the  population. 

1  Co3flaHHe  CHCTeMbi  ynpaBJieHHH  pemoHOM 

ynpaBJieime  pernoHOM  -  cnomtaa  aa/iana,  ocnoBnaa  qcab  KOTopoit  3aKJHOHaeTca  b  coa/iannn 
ycnoBitit  aim  paciimpcima  bobmovkiioctch  KavKqoro  ncaoBCKa  p  e  a  a  n  3  o  b  b  i  b  aT  b  cboh  ycTpe\taenHH, 
BecTit  3/iopoByio.  nonHoiteHHyio  TBop'iccKyio  >kh3hb,  pacninpaTb  bo3mo>khocth  HHTenneKTyajitHoro, 
nonuTHHecKoro,  connaabnoro  h  sKonoMHuccKoro  Bbioopa. 

B  nacToamcc  Bpevia  rocyaapcTBO  B03/tcncTBycT  Ha  uenoBeKa,  3acTaBJiaa  ero  npncnoca6nHBaTi>- 
cx  k  6 lopo KpaT h h ec ko M  cHCTeMe.  CyTb  5Ke  cucTeMbi  ynpaB.acniia  coctoht  b  3aMeHe  norHKH  bob/ich- 
ctbim  npitHHitnoM  B3aHMO,3CHCTBiia.  B  o6meM  cnyuae,  cucTeMa  ynpaBJieHHJi  oxBaTBiBacT  Tpn  bgtkh 
B3aHMOaeHCTBIM  -  3TO  B3aHMO,3CHCTBHC  OpraHOB  BJiaCTH  C  /ip\THMH  OpraHaMH  HCnOJIHHTeJIBHOH  BJia- 
CTH,  B 3 a H M 0,3 C it C T B  H C  BJiaCTH  C  HaCeJiefflieM  H  B 3 a H  M O/IC  ii CT B  H C  BJiaCTH  C  6H3HeCOM. 

Coi/iairnc,  Bne/tpenne  it  SKcnnyaTamM  nepBoit  onepenn  cucTeMbi  ynpaBaenna  pernoHOM  c 
npiiMeHeHiteM  MyaBTHareninBix  TexHonontH  ncBOiviovKiiBi  6e3  pe(f)op\Mpo  Banna  h  a/iCKBambix  H3- 
MeHeHitit  rocynapcTBcnnon  cny>K6bi,  6e3  nn(])op\iannonnon  h  KOMnbioTepHOH  no,a/iep>KKn  sthx  pe- 
(J)opM  h,  b  nepByio  onepe/tb,  b  counajibHOH  cfjicpc. 

Bca  .TCMTC.aBnocTB  coitnajiBHoro  6noKa  qoavKna  cTaTb  OTtcpbiToit  it  nanpaBaennon  Ha  a/ipecnoc 
B3aHMoaeHCTBHe  h  noMontb  rpa>K,aana\f  pernoHa.  Tlpn  stom  nenapaanBOBannoe  ynpanacnnc  .iiojdkho 
3aMeHHTbc?i  Ha  a  e  qe  n  Tp  aa  nao  b  a  n  n  o  c ,  ncpapxn'iccKaa  BcpTHKaabnaa  cipyKTypa  ycTyratT  MecTO  ceTe- 
boh  h  ropit30HTajiBHOH,  HHCTpyKHHH  «CBepxy  bhh3»  -  Ha  neperoBopbi  paBHbix  CTopoH,  ynpaBaenne 
no  3aTpaTaM  -  Ha  ynpaBaenne  no  npocKTavr,  pa6oTa  c  Kaqpavtn  -  Ha  pa3BHTite  noTcnnnaaa  ncaoBCKa, 
onaaTa  ctpyKTyp  ynpaBacnna  -  Ha  onaary  (JjyHKHHH  n  pe3ynbTaTOB  n  t./i. 
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J\jm  Toro,  hto6bi  crJroKycupoBaTb  Ha  npo6neMax  Kaayjoro  KOHKpeTHoro  nenoBeica  .neaTenbHOCTb 
pernoHajibHbix  opraHOB  BJiacTH,  npexrcTaBHTenbCTB  opraHOB  c})c/icpajTBiioii  BJiacTH  h  MyHHHHnanb- 
hbix  o6pa30BaHHH,  iicooxo/himo  C03/iaTB  cooTBeTCTByiomHe  HiiTcrpanHOimbic  MexaHH3Mbi,  b  ocHOBy 
KOToptix  iipe/uTO>Keiio  iiojtovkhtb  koiiuciiuhio  counajibHoro  nacnopTa  miTena  CaMapcKOH  o6nacTH 
[1]. 

IloBbimeHHe  xanecTBa  npiiHHMaeMbix  ynpaBJTeiriccKHX  pcmcniiii  naripaviyio  CBrnario  c  o6ecne- 
neHneM  a/ipecrioro  b 3a h m 0,3c ii ct  b  it  n  opraHOB  ncnonHHTenbHOH  BJiacTH  c  Ka/K/iBiM  vkhtcjicm  penioria 
(HanpuMep,  a/rpecHaa  copHajibHaa  nojurepacica  h  MeflHmiHCKaa  noMoipb,  yrnTBiBaroiHHC  Hii/iHBii/iy- 
ajibHbie  oco6eHHocTH  h  counajibHoe  nononceHiie  nenoBeica,  bobmokiioctb  caMocToaTenbHoro  Bbi6opa 
TpaeKTopnn  oopaaoBaiiHJi  h  t./i.).  06ocHOBaHiieM  Bcex  npiiHHMaeMbix  ynpaBneHnecKiix  pemeHHH  b 
/ienapTa\teiiTax  copnajibHoro  6noKa  .nonncHbi  BbicTynaTb  peanbHbie  3anpocbi  rpa>K,ian.  IlpuneM, 
BancHoii  oco6eHHOCTbio  CHCTeMbi  ynpaBJiciinn  pernoHOM  /loii/Kna  cTaTb  ee  nanpaBacniiocTB  Ha  perne- 
HHe  cor [irajTL.ii o -  3 1 1  a  >  r  h m bi x  (JjyriKr rrTH.  a  He  Ha  aBTOMaTH3aLTHio  /renTCJiBiiocTii  ot/[cjtbiibix  bc.tomctb  it 
opraHH33HHH.  TaKHM  o6pa30M,  «nepBbiH  3Ta5K»  pa3pa6aTbiBaeMOH  «/iByxbnpycrioii»  CHCTeMbi  6y/iCT 
peanH30BbiBaTb  a/ipccrioc  b 3a n mo/tc ii ct b it e  opraHOB  bjibcth  c  HaceneHHeM,  a  «BTopoii  3Tanc»  -  Heno- 
cpejrcTBeHHO  ocymecTBJiaTb  ynpaBireHne  /ienapTa\teiiTa\tH  counajibHoro  6iroKa,  bkjt  reran  mohhto- 
pHHr  noTpeGHOCTen  h  BOivrovKiiocTeii  HaceneHHa,  Bbipa6oTKy  BapnaHTOB  pemeHHJi  h  KOHTpoJib  3tjr- 
rJreKTHBHOCTH  HX  HCnOJTHeHHa. 

2  1 1  p  1 1 1 1 1 11 1 1 1  i.r  nocTpoeHHH  chctcmm 

B  peajiH30BaHH0H  cucTeMe  npopeccbi  ynpaBnemia  peanroyiOTCa  nyTeM  ceiCTarmn  nepapxn'ie- 
ckhx  («BepTHKajibHbix»)  h  ceTeBbix  («ropH30HTairbHbix»)  mcto/iob  npHHSTHH  pemeHHH.  3to  OBira'ia- 
eT,  'i to  npo6ireMbi,  B03HHKaiomHe  b  pernoHe,  pemaroTcn  Ha  ocHOBe  MHorocTopoHHux  BaaiiMo/iciicr- 
BHH  3JieMeHTOB  CHCTeMbi,  K  KOTOpbIM  0TH0G3TCa  He  TOJIbKO  OpraHbl  rOCy/iapCTBCimOH  BJiaCTH  H  Me- 
cthoto  caMoynpaBnemia,  ho  h  xoiniicTByroiUHC  cy6beKTbi,  h  tkhtcjih  CaMapcKOH  o6iracTH.  /BrmiBiii 
1 10/1x0/1  eooTBeTCTByeT  npnHunnaM  npoBO/niMoii  b  iiacTonmcc  Bpervrn  a/i \r hiihct paT n b  1 1 0 ii  perJropMbi. 

A/ipecnoe  b 3 a n \r o/ic ii c t b it c  nenOBeica  c  rocy/ia pcT b e  1 1 1 1  r.i \r n  CTpyKTypaMH  ooccneiiiBaeTcn  Me- 
He/picepoM  no  pa6oTe  c  naccJicinicM  b  cooTBeTCTBHH  c  Tpe6oBaimn\in  perfropMbi  rocy/iapcTBcimoii 
cnyncGbi.  Mcnc.T/Kcp  no  pa6oTe  c  HaceneHHeM  pa6oTaeT  c  rpa>K/iaiia\rrb  npnKpenireHHbiMH  k  onpe- 
AeireHHOH  TeppuTopnn,  Ha  KOTopyio  b  nponopunoHajibHOM  oTHomeHnn  oniycKaroTcn  pecypcbi  (b 
tom  HHCJie  n  rJrHHaHCOBbie)  aim  npe/iocTaBJieiinn  eepBHCOB  HaceireHHio,  a  Mcrie/V/Kcp  aBJiaeTca  pacno- 
pn,THTcac\r  3thx  pecypcoB  b  cooTBeTCTBiie  c  noTpcoiiocTnMH  iraccaciinn.  BiariMO/iciicTBiie  mciic/i- 
ncepa  c  rpa/K/iariaMU  onpe/icJincTcn  Ha  ocHOBe  periraMeHTOB  BiariMO/rciicTBiin.  KOTopbie  pa3pa6aTbi- 
BaroTcn  ynpaBacri'iccKHM  3BeHOM  6oiree  bbicokoto  ypoBiia  -  MeHe/prcepoM  no  opraHH3au,HH  npouec- 
cob  ynpaBnemia.  MeHe/prcep  no  opraHH3aiiHH  ripoircccoB  ynpaBnemia  KoirrpoanpycT  /icnTCJiBiiocTB 
Mcnc,T/KcpoB,  pa6oTaiomHx  c  HaceneHHeM. 

O.tiihm  H3  npnHunnoB  nocipoemia  CHCTeMbi  nB/rncTcn  ncnoirb30BaHHe  6a3  3HamiH,  iipe/iCTaB- 
JieHHblX  B  BH,TC  CCMailTHHCCKOH  CeTH  nOHSTHH  II  OTHOHieffllH,  XapaKTepHbIX  RJISL  COUHajIbHOH  C(])CpBI. 
Hepci  ecMairni'iccKyio  ceTb  3K3CMnnnpoB  sthx  norormfi  n  OTHomemiii  npe/iCTaBnnroTcn  KOHKpeTHbie 
CHTyauHH  Ka>K,Toro  rpavKaariHiia,  HanpuMep,  nepcoHajibHbie  /laiiriBie  nenoBeica,  H3BneKaeMbie  113 
BHeuiHiix  6a3  naniiBix,  k  KOTopbiM  iipiiMciinioTcn  xpanniniiccn  b  6a3e  3HaHHH  npaBuna  paccy>K,Tciiiiii 
n  iipnnninn  pemeHHH.  BavKiioii  oeo6eHHOCTbio  aBJiaeTca  iinTcrpannn  b  c.thiiom  MecTe  rjieaepajibHO- 
ro,  pcnioiraJTBiioro  h  MyHHHHnajibHoro  3 a k o  1 1  o,t aT e a b ct b a . 

3  ApxHTeKiypa  chctcmm 

ricpBan  o'icpc.TB  CHCTeMbi  ynpaBJTCimr-i  pernoHOM  c  npiiMeHeHiieM  MynbTHareHTHbix  tcxiio.to- 
thh  BKJHonaeT  Tpn  ocHOBHbie  rjryHKHHOHajibHbie  noncriCTCMi.r,  enoco6Hbie  b 3a n mo.tc hct bo b aT b  xax 
m c>K,Ty  co6oh,  Tax  n  iianpaviyro  c  VKHTcanviri  CaMapcKOH  o6iracTH  'icpci  ceTb  HHTepHeT  iijih  HHTep- 
HeT-KHOCKH: 
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•  CHCTGMy  aapecHoro  B3aHMoncncTBHa  HaceneHHa  h  opraHOB  ncnoaimTcaBiion  BJiacTH  b  cohii- 
anBHOH  c(})cpc; 

•  CHCTGMy  no/i/iep>KKH  npHHaraa  pemeHHH  ana  ynpaBneHHa  ;ie  n apT a m cut o m  couHantHoro  6noica; 

•  OTKptiTBiH  HHTepHeT-nopTan  ana  Hmerpaipoi  pecypcoB  h  noaaepacKH  MeacBeaoMCTBeHHoro 
B3aHMOaeHCTBHa. 


PacyHOK  1  -  ApxHTeKTypa  cucTeMbi 


TaKoe  pa3aeneHiie  Ha  noacncTCMBi  onpeaenaeTca  bo  mho  tom  aBTonoMiiBiMH  h  caMoaocTaTOH- 
hbimh  (jiyiiKUHaviH  3thx  noacHCTeM,  opHGHTHpoBaHHLiMH  Ha  paBnuniiBic  ncncBBic  rpynnbi  noni>30Ba- 
Teneii,  h  TpeMa  6a30BBiMH  HanpaBneHiiaMH  pa3BHTHa  npeanaraeMOH  chctcmbi: 

•  rocyaapcTBO  ana  HaceneHHa  (G2C),  npeacTaBneHHoro  MyntTHareHTHOH  chctcmoh  aapecHoro 
B3aHMoaencTBHa  HaceneHHa  h  opraHOB  HcrioniiHTcnBiioH  Bnacra, 

•  rocyaapcTBO  ana  rocyaapcTBa  (G2G),  npeacTaBneHHoro  chctcmoh  noaaepacKH  npoucccoB  npn- 
h araa  pemeHHH  ana  ynpaBneHHa  aenapTaMeHTOM  counantHoro  6noKa, 

•  rocyaapcTBO  ana  npeanpuaraH  h  OHBiicca  (G2B),  npeacTaBneHHoro  otkpbitbim  HHTepHeT- 
nopTanoM  ana  HHTerpauHH  pecypcoB  h  noaaepaocH  m ok Bcao mct bc  i  mo ro  B3aHMoacHCTBHa . 

3.1  noaciiCTeiwa  aapecHoro  Bsan\ioaeiiciBna  iiaceneinia  h  opranoB  HcnojiHHTejibHoii  BJiacm 

CucTCMa  aapecHoro  B3aHMoacncTBHa  HaceneHHa  h  opraHOB  HcnomiHTcnBiioH  Bnacra  Ha  ochobc 
cou,HanbHoro  nacnopTa  cjiopMHpyeT  nepBtiH  (hhjkhhh)  ypoBciib  chctcmbi  ynpaBneHHa  pernoHOM. 
3Ta  cncTeMa  no3BonaeT  aapecHO,  T.e.  Ha  ochobc  n c pco i m (|) h 1 1 h p o b a i m o i i  HHcjiopMauHH  o  acnoBCKC, 
HaHra  (jieaepanbHBie,  pernoHanBHBie  h  MyHHHHnanBHBie  3aKOHBi  coHHanBHOH  aJicpBi  (counanBHaa 
3amHTa,  3apaBooxpaHeHHe,  KynBTypa),  npHMeHHMBie  k  neHCHOHepaM  h  BeTepaHaM  Tpyaa,  HHBannaaM 
h  apyrHM  KaTcropnaM  rpaacaaH,  h  aKTHBH3npoBaTB  MOKacnapTaMcmn  bic  pernaMeHTBi  B3aHMoneii- 
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ctbim  'icJTOBCKa  c  opraHaMH  HcnonHHTenBHOH  BJiacTH  ana  pcmciina  hx  nacyimiBix  npo6neM.  KpoMe 
Toro,  cHCTGMa  i  I03B0JTHCT  nenoBeKy  huh  Mciic,T/Kcpa\i  no  pa6oTe  c  HaceneHneM  n p o mo,t en i-ipo b aT b 
pa3JiHHHBie  CHTyauHH,  HanpHMep,  noica3aTB  nenoBeKy,  KaKHe  ntroTti  6yayr  ana  Hero  acncTBOBaTB 
npn  H3MeHeHHH  ero  copnajiBHoro  CTaTyca  (HanpHMep,  ecnn  hcjtobck  CTanoBixrca  BeTepaHOM  Tpyaa). 

3.2  no,icnci  c‘Ma  ynpaBJieHHH  ,ieiiapi  aMeHiOM  comia.ibiioro  friOKa 

MyjibTHareHTHafl  CHCTeMa  ana  ynpaBnefflia  acnapTaMciiTOM  coinianBiioro  6noKa  npenna'jiianc- 
Ha  ana  i ro,i,xep>KKH  npoucccoB  iipi-maina  penicillin,  CBaxainiBix  c  OKa3aHHeM  ycnyr  HaceneHHio,  b 
acnapTaMciuax  counantHoro  6noKa. 

no.xcHCTCMBi  Ka>K,xoro  aenapTaMeiiTa  aaiOT  bcxmovkiioctb  Ha6moaaTb  cmyaiiHH,  CBaxainiBie  c 
KOHKpeTHBiMH  nioaBMH  b  no/iBC/iOMCTBCimBix  ynpe/Kneimax,  pcannsycMBie  Ha  HiiacHeM  ypoBHe  (a 
TaKace  b 3 a h Moae h ex b h e m  opraiiixianiiii).  Haem  HiftHHupoBaTB  B03HHKaK>miie  TaM  npo6neMbi,  koto- 
ptie  He  MoryT  6bitb  pa3pemeHBi  Ha  iihvkiicm  ypoBHe,  Bi.ipa6aTBiBaTB  h  c  orn  ac  o  bmb  btb  napiiaiiTBi 
m c>k,xc n a pT a \ic nr n bi x  penicillin  h  ooccncinnaTB  hx  BbinonHeHne  ( Kan,  HanpHMep,  ncpcBoa  HcnoBCKa 
Ha  HHBajinjiHOCTb  huh  ero  pcaoiuniTaiiiia.  ncaocTaTOK  ([miiancoBBix  cpc.xcTB.  nonoaceHHbix  no  3a ko- 
Hy  onpcacnciiiiBiM  KaTcropnaM  rpa>K,xaii  h  T.a.).  KpoMe  Toro,  Ha  3tom  ypoBHe  ooecneniiBaeTca  no,x- 
,icp/KKa  npoucccoB  npmisxma  pemennii  no  ynpaBnciimo  pecypcaMH,  npenna'iiianeimBiMH  ana  npe- 
aocTaBJieHiia  ycnyr  HaceneHHio,  HanpHMep,  Koraa  o6napy>KHBacTca,  hto  He  nocemaeMtiH  Kny6,  no- 
nHKHHHHKy  c  ManniM  KonnnecTBOM  naunciiTOB  nnn  ,tom  npccTapcnux  b  o.xiiom  paiioHe  ucnccooopax- 
Hee  peopraHH30BaTB  nnn  otkpbitb  b  apyroM  paiioHe,  rae,  Ha  ocHOBaHHH  aHanH3a  yan  itbix,  HMeio- 
mnxca  b  cucTeMe,  6y,xeT  ropaxao  6onee  aKTyantHa  norpeGHOCTb  b  hhx. 

3.3  OiKpF.iif.iii  HHTepHeT-nopTaji  iiii  ici  paiiiiii  pecypcoB 

H  FFO,F,iep>KK'FF  MC/KBC/LOMCT  BCIIIIOI  O  FiFiFFF\FO;FeFFCF  BFFa 

HHTepHeT-nopTan  ana  iniTcrpaiinn  pecypcoB  h  no,i,iep>KKn  mokbcmomctbcii i loro  BsaHMoacncT- 
BHa  no3BonaeT  Mcnca>KcpaM  opraiiiixaiiHii  coiinanBiioii  ciJicpBi  coxaaBaTB  co6cTBeHHbie  «npc,xcTaBn- 
TenBCTBa»  b  cucTeMe  h  onpc.xenaTB  (JiyHKpHH  cbohx  opraHH3an,HH  n  pernaMeHTbi  hx  BiaHMoacncT- 
BHa,  Kax  c  npyniMH  oprain-nannaMH,  Tax  n  c  rpa>K,xaiiaMH,  ncpci  onucaHne  noTpcoiiocTcix  n  bo3- 
mokiioctch. 

Ha  3toh  ocHOBe  MoryT  6bitb  nocTpociiBi  oTpacneBtie  iio/ichctcmbi  ynpaBneHna,  BKinonaioniHe  b 
KanecTBC  opraHH3an,HH  ana  acnapTaMcma  counantHOH  3amHTbi  -  pa  hoi  iiibic  ynpaBneHna,  conn  an  b- 
Hbie  h  pcaonnuTanHOiniBic  ncurpni.  ana  ,xcnapxa\iciiTa  3/ipaBooxpaiicnin-i  -  nonmcniiHiiKH,  TeppiiTO- 
pnantHtie  OTaeneHiia  <})on,xa  MC.iHiinncKoro  cipaxoBaHHa  (TOOMC)  h  yriojmoMoneiniBic  perno- 
HantHBie  KOMnaHHH  no  CHaEaceffliio  ntroTHbiMH  neKapcTB aMH  (®APMEOKC)  h  t.,x.  (pucyHOK  1). 
npn  H,xcirm([)HKaiiHH  ncnoBCKa  ncpci  rioacucTCMy  aapecHoro  BxaiiMonciicxBHa.  c  ero  pa3pemeHna, 
yKa3aHHbie  opraiinaauHH  nonynaioT  B03M0)KH0CTb  nenam  npeanoacemia  nenoBCKy  h  BiaHMoacncT- 
BOBaTt  ana  yaoBneTBopefflia  ero  iioTpconocTcii.  HanpHMep,  BpeMeHHbiH  ncpcccncncn  6yaeT  npn- 
rnarneH  b  kohkp eTHyio  nonHKnHHHKy  nnn  MeanHHHCKHH  iicnxp.  6onbHOMy  HHcynnHOM  nocne  nocTa- 
hobkh  anarH03a  cpa3y  nprauneT  npcanovKcimc  ncirrp  «fl,Ha6eT»,  Ha  HOByio  BbicTaBKy  hkoh  apeBiicix 
Pycn  b  x yao>KCCTB c n no m  My3ee  6yayT  npHrnaiueHbi  Knaccbi  niKon,  H3yliaioninc  no  nporpaMMe  aan- 
Hyio  TeMy,  nonnKnnHHKa  CMoaceT  HanpaMyio  B3aHMoaeHCTBOBaTb  c  OOMC  no  BonpocaM  HHBecTH- 
hhh  ana  npno6peTeHna  o6opyaoBaHHa  n  T.a. 

4  Comiani.iiL.iii  nacnopT  b  cncTeMe  nepcoHanbHoro  yneTa  iiace.ieiimi 

noa  «C0HnanbHbiM  nacnopTOM»  name  Bcero  noHHMaeTca  CHCTeMa  BavKiiciininx  noKa3aTeneii 
opraHH3apHH  nnn  ncnoro  pernoHa,  aoKyMciiTanBiio  OTOopavKaioninx  nepcneKTHBbi  comiaabHoro 
pa3BHTiia,  cou,HanbHbiH  noTcininiLX.  3th  aaniiBic  npeacTaBnaioT  TonbKO  o6mne  TeHaeHHHH  o6mecT- 
BeHHo-3KOHOMHHecKoro  pa3BHTna  Ha  onpeaeneHHbiii  mo  vie  i  it.  3a  hhmh  He  BnaHo  kohkp  eTHoro  neno- 
BeKa  c  ero  npo6neMaMH.  KpoMe  Toro,  3Ta  CTaTHCTHKa  He  movkct  cnyvKiiTB  ochoboh  ana  noHHMaHHa 
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Ka’/K/ibiM  >KHTeJieM  ero  npaB  h  bosmojkhoctch,  nocrynnocTH  Tex  hjih  hhbix  coimanbiibix  jibtot  h  yc¬ 
nyr,  npenocTaBJieiiiia  Mii(|)opMai[HH  06  y*e  0Ka3aHH0H  noMomn. 

B  KOHTeKCTe  nacToainero  npoexra  coiiHanbHbiH  nacnopT  -  sto  coBOKynHOCTB  coiiiianbiio- 
3HaHHMBix  CBc/xciuiii  o  bchobckc,  onpencnaioinnx  ero  oOmecTBeHHbiH,  HMymecTBeHHbiH  h  ripaBOBoii 
CTaTVCBl,  IIO-XyMCnilBIX  B  COOTBeTCTBHH  C  nCHCTByiOIHHMH  HOpMaTHBHBIMH  aKTaMH,  XpaiiaiUHXCa  B 
3JieKTpoHHOH  (jiopMC  h  nocTyrnibix  KaK  caMOMy  McaoBCKy,  Tax  h  BceM  opraim  ianHMM,  OKaibinaioinuM 
eMy  tot  huh  hhoh  bh;i  ycnyr  [2]. 

Taxon  nonxon  k  noHHMaHHio  noimiia  coimanbiioro  nacnopTa: 

•  no3BOJiaeT  peanH30BaTb  npnHunn  «enHHoro  0KHa»,  hcm  ooncmacT  riponc/iypy  o(|)opMneima  h 
iipenocTaBneima  pawnmibix  bh.tob  comianbHOH  momoiiih; 

•  cnyxKHT  ochoboh  nna  iiamaHcima  en  micro  couiianbiioro  nocoona.  HMeiomero  anpccnyio  Ha- 
npaBneHHOCTt; 

•  ooccnc'iHBacT  ripenocTaBJicime  Hii(|)opManHoimbix  ycnyr  nacancimio; 

•  nBJineTcn  ochoboh  nna  coanaima  chctcmbi  npmiaTiia  pemeHHH  b  ccjiepe  connanbiioix  houhthkh; 

•  no3BOJiaeT  ocymccTBnaTb  yncT  h  kohtpojib  pacxonycMbix  cpencrB  bimotb  no  onpencneima 
nbroT  h  ycnyr,  OKa3annbix  KOHKpeTHOMy  nonynaTcnio. 

ConnanbiibiH  nacnopT,  coBnanacMbiii  nna  Kancnoro  VKHTena  CaMapcxoH  o6nacra,  conepucHT 
nepcoHHfjxHUHpoBaHHyio  Mn(|)opManHio,  xapaKTepH3yiomyio  ero  counantHtiH  cTaTyc,  ceMeimoe  h 
MaTepi-ianbiioc  nonoacemie,  coimanbHbie  JibroTbi  h  T.n.  Ana  xpaiieiiiia  stoh  imcjjopMamiH  non>Kiibi 
6biti>  ncnonb30Baiibi  TeppiiTopnanbHO  pacnpcncncimbic  nn(}K)p\ianHomibic  6a3bi  naniibix,  KOTopwe 
oyn.VT  HcnonbBOBaTbca  opraHaMH  HcnoniiHTcnbiioH  BnacTH  nna  BbipaooTKix  imnnBiinyanbiibix  npo- 
rpaMM  b  3  a  ix  m  on  c  ix  c  t  b  1 1  a  c  KaxxnbiM  rpa>K'nannnoM. 

AocTyn  k  nn(|)opManHH  counantHoro  nacnopTa 
n  p  enocT  a  Bna  ctc  a  ncnoBCKy  i  mcpcncTBOM  MHKpo- 
nponcccopnoii  nnacTHKOBOH  KapTbi-Knioxa  (pncy- 
HOK  2),  c  nOMOIUBK)  KOTOpOH  HCnOBCK  MO'/KCT  aKTHBH- 
poBaTB  nro6oH  Hhtcphct-khock,  pacnonoviccimbiii  ,xna 
CBooonnoro  nocTyna  b  ooinecTBcimo-'mamiMbix 
MecTax  Ha  TeppnTopnn  CaMapcxon  oonacTix  (ynpenc- 
neiinax  ncnonHHTenbHOH  BnacTH,  nonnKnnHHKax, 
connanbiibix  ynpoKnemiax  h  T.n.)  h  nonynHTb  caHK- 
HHOHHpoBaHHBin  nocTyn  k  nepcoHanbHOH  im(])opMa- 
hhh.  IlaMaTb  nnacTHKOBOH  KapTbi  conepncHT  TonbKO 
KpaTKne  CBcncima  o  McnoBCKX  h  KnioMH  nocTyna  k  ero 
nepcoHanbHOH  im(])opManHH  b  cymccTByioinnx  hh- 
(JjopMaunoHHBix  pecypcax.  Ha  Bpevia  ceaHca  oopamciina  nenoBcxa  k  cncTeMe  (noKa  KapTOHKa  (J)H3H- 
necKH  naxonHTca  b  CHHTbiBaTene  HHTepHeT-KHOCKa)  oopanyeTca  BpeMeHHaa  CTpyKTypa  naniibix,  ko- 
ropaa  no  3aBepmeHHH  paooTbi  ynanaeTca  nna  ooecneneiiHa  6e3onacHOCTH. 

TaKHM  o6pa30M,  opraiiniaima  anpecHoro  b 3 a m m one HCTBHa  naceneima  n  opraHOB  iicnonHH- 
Tcnbiioii  BnacTH  ocymecTBnacTca  Ha  ochobc  Koiineniinn  comianbHoro  nacnopTa  VKHTena  CaMapcxon 
o6nacTH  KaK  coBOKynHocra  counanbiio-manHMbix  cBenemiH  o  ncnoBexe,  oripenenaioniHx  ero  o6me- 
CTBeHHBiH,  HMymecTBeHHbiH  h  npaBOBOH  CTaTycbi,  xpaiiainnxca  b  sneKTpoimoM  (|)opMe  b  cymecT- 
Byiomux  nn([)op\ianHoimbix  pecypcax  opraHOB  HcnonHHTenbHOH  BnacTH.  Con,HanbHbiH  nacnopT  ax- 
KyMynnpyeT  b  ce6e  bcio  cymecTByiomyK)  nepcoHanbHyio  nn(])opMannio  o  'icnoBCKC  TonbKO  Ha  nepn- 
on  oopamcima  ncnoBCKa  k  chctcmc,  npn  stom  nciiTpanimaa  6a3a  naniibix  chctcmbi  concpnciiT  TonbKO 
Knio'iCBbic  ccbinKH  Ha  nepcoHanbHyio  Hii(|iop\iaimio,  KOTopaa  xpamiTca  bo  bhcihhhx  nii([iopMannoii- 
Hbix  pecypcax.  rionoDiiaa  pcamiaaima  npoeKTa  BbinonHeHa  b  cootbctctbhh  c  npnimniia\m  coanaima 
chctcmbi  nepcoHanbHoro  yliCTa  naccncima  h  iio3BonacT  b  paviKax  nepBOH  onepenn  chctcmbi  ynpaB- 
neima  pernoHOM  peanH30BaTb  nHnoTHyio  Bepcmo  chctcmbi  nepcoHanbHoro  yliCTa  HaceneHiia. 


CQUI/lAnbHblH  nACnOPT 
>KI/ITEnfl  CAMAPCKOI/1  OGH  AC  TUI 


PncyHOK  2  -  KapTa  coqHajibHoro  nacnopTa 
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5  I  IpiiiiiiiiiiM  nocTpoeHHH  cucTGMbi  nepcoHajibHoro  yieTa  iiaccjicinin 
Ha  6a3e  coinia.ii.iioio  nacnopTa 

Ilpn  C03,iaiiHii  (Ha  ocHOBe  koiiiiciiiiiih  connajiBHoro  nacnopTa)  chctcmbi  nepcoHanBHoro  yncTa 
HaceneHHJi  peann3yioTca  cjic/iyiomiie  ochobhbic  npnHnnnBi: 

1)  Ooccnc'iciiHC  ,TOCTyna  k  nepcoHajiBHon  HH(|)opMaqnn  b  cootbctctbhh  ,tchctb\toihhm  3aKOHO- 
^aTenBCTBOM. 

/(ocTyn  k  nepcoHajiBHon  im(])opMani-m  ocymecTBJiaeTca  HCKjnoHHTenBHO  b  cootbctctbhh  c 
npaBOBBiMH  aKTaMH  ypoBiia  cJjeaepanBHoro  3a ko i io/ihtc  ji bctb a . 

2)  IlOJIHOMOHHOCTB  BC,TOMCTB  B  'IHCTH  OOCCnC'ICIlHH  (JjyHKHHOHHpOBaHHa  C06CTBCHHBIX  HII(|)OpMa- 
HHOHHBIX  CHCTeM. 

OpraHBi  rocy.TapcTBcnnoH  BJiacTH  h  mccthoto  caMoynpaBJiefflia  caMOCToaTenBHO  ynpaBJiaioT 
npoucccavn-i  c6opa,  xpaneima,  b i iyTp n bc/iomctbc  i i i loro  HcnonB30BaHHa  h  yHHHToaceHna  hh- 
(])op\iai[HH.  BKJiioHaa  BonpocBi  ooccnc'ieniqi  3aniHTBi  HH(j)opMauHH  ot  HecaHKHHOHHpoBaHHoro 
pocTyna.  CncTCMa  nepcoHanBHoro  ynera  HaceneHiia  aBJiaeTca  hhhib  cpc.TCTBOM  HHTerpauHH 
BeflOMCTBeHHBIX  HH(J)OpMaU,HOHHBIX  CHCTeM,  riOiBOaaiOIHHM  /IOCTHHB  HOBOTO  KTlHCCTBa  IIII(])Op- 
MaijHH  3a  c'ict  ee  cobmccthoto  HcnonB30BaHHa. 

3)  /lociynnocTB  ana  rpa>K/ian  nepcoHajiBHon  nn(])op\iai(HH  o  ce6e. 

B  paMKax  chctcmbi  ooccneHiinaeTcsi  cbooo/iiibih  /lociyn  rpa>K/ian  k  co6ctbchhoh  nepcoHanB- 
HOH  HH(J)OpMaHHH  ( KpOMC  CJIV'iaCB.  KOT.Ha  /lOCTyn  K  TaKOH  HHc[)0pMai;HH  OipaHHHCH  3aKOIIO,Ta- 
TeJIBCTBOM).  IlpH  (])V HKUHOimpOBailHH  CHCTCMBI  OOCCTICHIIBaCTCa  npOTO KOJI Iipo Ba II HC  (JjaKTOB 
pocTyna  k  nepcoHajiBHon  nn(])op\ianHH.  h  iicnojinennoro  a/iMH imcTpaTH biioto  peraaMeHTa. 

4)  Hajinnue  o6mero  mnoneBoro  noaa  bo  Bcex  nn(]jopManHonnBix  cncTeMax  HOMepa  KapTBi  conn- 
aJiBHoro  nacnopTa. 

B  paMKax  chctcmbi  ooccnc'niBacTca  o,Tiio3iialniaa  conocTaBHMOCTB  /lamiBix  b  pa3JiHHHBix  hh- 
(J)opMau,noHHBix  cncTeMax  3a  c'ict  BBC.TCima  b  hhx  e/i  micro  yHHKajiBHoro  KJiioHeBoro  napaMeT- 
pa  (noaa)  -  HOMepa  KapTBi  co  unarm  no  ro  nacnopTa. 

5)  PacuinpaeMOCTB  chctcmbi. 

B  cncTeMe  ymiTBiBaeTca  npuHnun  pacuinpaeMOCTH  3a  chct  npHcoe/irmenmi  k  chctcmc  BHem- 
hhx  iin(])opManHoimBix  hctohhhkob,  co.TcpvKamux  nepcoHaaBHyio  mi(])op\faqmo. 
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Abstract 

Consideration  is  given  to  a  network  multi-agent  model  aimed  to  support  decision-making  proce¬ 
dure  in  regional  health  care  management.  The  model  consists  of  prototypes  of  automated  work¬ 
places  of  a  general  practitioner  and  the  chief  medical  officer,  specialists  of  a  hospital,  ambulance 
center,  Medical  University  pharmacological  company,  managers  of  the  Compulsory  Medical  In¬ 
surance  Fund  and  the  Ministry  of  Health  Care  of  the  Samara  District  area.  Characteristic  exam¬ 
ples  are  cited  illustrating  the  interaction  of  software  smart  agents  of  the  representatives  of  differ¬ 
ent  health-care  institutions  while  solving  typical  problems  on  evaluating  the  need  of  investments 
to  the  outpatients’  clinic  equipment,  creation  of  a  new  medical  product,  solution  of  pharmacologi¬ 
cal  economics  issues,  constant  monitoring  of  a  patient’s  state  of  health  and  cross-performance  or 
integration  of  general  practitioners,  ambulance  and  hospital  professionals.  A  sub-system  is  also 
described  that  is  able  to  control  a  set  of  indices  in  order  to  make  an  estimation  of  the  effectiveness 
and  quality  of  general  practitioners’  performance  at  an  out-patients’  clinic. 

1  CocTaB  h  iia3iiaiiciiiic  ceTeBoii  MyjibTHareHTHOH  MOtiejin 

CHCTeMbi  ynpaBJieHHH  3^paBooxpanciiiicM  CaMapcKoil  oGjiacra 

CeTCBaa  MyntTHareHTHaa  Moment  chctcmbi  ynpaBJicima  3/ipa boox pa n c i m c \t  pcntona  peajiH30- 
BaHa  b  xo/tc  BBinonHeHHJi  npoeKTa  “Pa3pa6oTKa  hoboh  mo/icjth  ynpaBnemia  3/ipaBooxpaneinreM  Ca- 
MapcKOH  o6nacTH”.  3tot  npoeKT  CTan  o/hihm  H3  noGe/n-iTCJicH  BToporo  paynqa  KOHKypca  nporpaM- 
mbi  “IlapTHep”  (“IlapTHepcTBo:  b 3 a tt m o/tc ii ex b h c ,  yKpenneHne,  pa3BHTiie”),  KOToptiH  npoBOHHJica  b 
IIpnBOJi5KCKOM  (Jtc/tcpajiBiioM  OKpyre,  non  ant  noil  VloKqy 1 1 apo/inoro  CoBeTa  no  HaynHbiM  Hccnezto- 
BaHnaM  n  OGMeHaM  (AHPEKC)  n  nonynnn  rpaHT,  cjaiHaHcnpyeMbiH  AreHTCTBOM  CHIA  no  \(c>K/iy- 
napo/ino\ty  pa3BHTHio  (AMP  CHIA). 

B  saqa'in  npoeKTa  Bxo/iniia  He  tojtbko  pa3pa6oTKa  6a30Bbix  nanpaBneniiii  pc(])op\iMpoBaima 
3/ipaBooxpancnna  [1],  ho  n  nocTpoeHne  KovinBioTcpnoil  Moztenn  ana  nozwepaocn  npoucccoB  npnna- 
Tna  pemeHHH  npn  BaanMonciicTBHit  Bpana  n  nanneHTa,  yupoKqeimii  3/ipaBooxpanenna  CaMapcKon 
ooaacTH  c  HaceJieHiieM  Ha  ocHOBe  hoboh  ko  linen  hiiii  ynpaBneHita  3 n p a b o o x p a n c n it e \t .  3Ta  ceTeBaa 
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Moment,  OTpaacaiomas  HOByio  xonucru'iccKyio  opraHH3au,Hio  chctcmbi  ynpaBnefflia  3/ipaBooxpanc- 
HHeM,  HBaacToi  npoo6pa30M  OTKpbiTOH  MyntTHareHTHOH  chctcmbi  (OMAC)  iro/i/icp>KKH  ripoucccoB 
rip Hiuiinyt  pciiicnnii  (IOTP)  “PernoH”  [2],  Be3  /laimoir  MyntTHareHTHOH  CHCTeMti,  choco6hoh  o6ec- 
neHHBaTt  BraiiMO/iCHCTBirc  opraiiHranirii  3/ipaBooxpaiicim>i,  caMOCTOflTentHO  naxo/iHTB  BapnaHTti  h 
npHHHMaTt  m  1 1  ,r  h  b  h  ,ny  an  b  1 1  bi  c  panama  ana  coTeH,  Ttican  h  mhhhhohob  n  10,3c  h,  o6na^aiomHMH 
MHoacecTBOM  nepcoHantHtix  ocoociiiioctch,  rciiepupyn  npc,3no>Kciiiin  no  it  1 1  ,:ih b H3Y  an b n bi m  cxeMaM 
TiHarHOCTHKH,  ncHcnnn  h  npofJnrnaKTHKH  jcaayioro  ncnoncKa,  Biic/ipcimc  npcnnaracMoii  MO/icnir 
ynpanncnnn  3,3paBooxpaiiciincM  6bino  6bi  npocra  itcbobmovkiibim. 

MynbTHareHTHbie  CHCTeMbi  b  ajicpc  i/ipaBooxpancimn  npH3BaHbi  ooccnaiHTB  HmenneKTyant- 
Hyio  iio,T,ncp>KKy  npoucccon  npHHSTHS  pciiicnnii  b  cnc/iyiomiTX  oonacmx: 

•  opraim  iamin  n  or  c  6 1 1  o  -  n  p  o (]) irn a kt h  1 1  cc ko ii  paBora, 

•  nnaniipoBaniin  okc/hicbiioh  paBora  Bpanen  n  Mciic,a>KcpoB, 

•  ynpaBncnnn  nepcoHanoM, 

•  ynpaBJiefflisi  (JniHaHcaMH. 

B  npcnnaracMoii  MyntTHareHTHOH  MO/icnn,  a  3aTeM  h  CHCTeMe  ynpanncimn  rnpaBooxpanciiHCM 
pernoHa  nporpaMMHtiH  areHT  BMecTe  co  CBoeii  OHTonorneH  n  nepcoHantHbiMH  HacTpoiiKaMH  MO>KeT 
6biTt  nocTaBneH  b  eooTBeTCTBue: 

•  Ka>K,TOMy  nanHCiiTy  h  npa'iy, 

•  pyKOBOAHTenio  nonmcniiHiiKH  n  /ipyriTM  Mciic,3>KcpaM  n  ai  c  6 1 1  o  -  n  po  (])  on  a  kt  it  n  c  c  k  it  x  yipc>K,3C- 
HHH, 

•  nio6biM  pecypcaM,  TaKHM  Kan  KOHKa  CTanironapa,  HOBoe  ncKapcTBO,  mcto,3  neneHiia. 

AreHT  Ka5KAoro  6onbHoro,  /TCiicTBya  ot  hmchh  h  no  nopyiciiiTio  CBoero  pcanimoro  nparcTaBii- 
Tcna.  oyncT  naxonuTB  nymine  mcto/ibi  neneHna,  neKapcTBeHHbie  cpc/icTBa,  iicooxo/titmbic  ntrora, 
nyimcro  Bpana,  c ri e  1 1  h an h 3 11  py  1  o  1 H e ro c n  Ha  /raimoM  3a6oneBaHHH  n  t./t. 

AreHTbi  pecypcoB,  areHTbi  B03M0>KH0CTeH  npH3BaHbi  HCKaTt  3aHHTepecoBaHHbix  b  hhx  areHTOB 
noTpconocTcii  n  KOHTponupoBaTt  3(})(])cktitbiioctb  co6cTBeHHoro  iTcnonBronaniTn. 

PcanH30Baimaa  vioncnb  raKna/TBiBacT  ocHOBy  aBTOMaTH3HpoBaHHbix  paoo'inx  MecT  (APM)  hh- 
TerpupoBaHHOH  MyntTHareHTHOH  CHCTeMti  ,rna  Bpanen  oomeii  npaKTHKH  (BO  11)  n  rnaBHoro  Bp  an  a 
nonnKnnHHKH,  APM  enemianHCTOB  CTarpioHapa,  CKopon  noMomu,  Mc.riTHHiicKoro  yHHBepcHTeTa, 
APM  m c  1 1  c ,T/K c p o b  MuHHCTepcTBa  inpaBooxpanciinn  pernoHa,  TeppuTopnantHoro  (jion/ia  06513a- 
TentHoro  McniTiiiTiicKoro  CTpaxoBaimn  (TOOMC),  ynoniioMOHCimoro  (}) a p m a  k  on  o  r  it  h  c  c k o ro  npe.r- 
npHHTHa  “OAPMBOKC”  h,  iraKoncn,  nioooro  rpa>K,raniina  -  iianireiiTa  mc,3itiiitiickhx  yipe>K,rcniiir, 
3aperHCTpnpoBaHHbix  b  OTKptiTOM  MyntTHareHTHOM  mc.tithitiickom  nopTane  CaMapcKOH  oBnacTH 
(cm.  pucyHOK  1). 

OcHOBa  Taxoro  nopTana  TaioKe  6tma  peanH30BaHa  b  paMKax  paccMaTpuBaeMoro  npocKTa.  Oc- 
HOBHoe  ero  nawa'icniTC  coctoht  b  HHTerpauHH  n  mnpoKOM  pacnpocTpaHemiH  n po (]) ecc h 0 nan b n bi x 
Me/iHHHHCKHx,  ynpaBncii'iccKiTx  h  xoiaiicTBcmiBix  3HaHHH,  iicooxo/thmbix  ,rnn  paBora  ceTeBon  mo- 
,3  cn  it  n  OMAC  IHIP  “PernoH”.  3th  niTiiaMH'iccKiTC,  nononnncMBic  6a3ti  3HaHHH  (oHTonorHH),  npe.r- 
CTaBneHHtie  b  nopTane  b  (])op\ie  ccMaiiTii'iecKiix  ccTcii,  BKnio'iaioT  b  cboh  cocTaB: 

•  OnucaHHe  KniniH'iccKiix  npoTOKonoB,  MOKnyiiaponiiBix  cTan/rapTOB  niraniocTiiKir,  naiciiiin  h 
npotJjnnaKTHKH,  ocHOBaHHtix  Ha  ,roKa3aTcnBiioir  mc,3itiiitiic. 

•  IlepcoHanbHbie  oimcaiiiTn  Bpa'icii  h  hx  naicono  -  n  p  o  (])  nn  a  kt  h  h  cc  k  o  ro  ontiTa. 

•  McTopnH  6one3HH  iianircirroB  h  hx  npenno'iTciiiin. 

•  OnucaHHe  coBpeMeHHtix  neKapcTBeHHtix  cpc/icTB. 

•  PernaMeHTti  BiairMo.rciicTBiin  Bpanen  n  iianirciiTOB.  mc,3ithitiickitx  yipc>K,rciiiiir,  eneunanHCTOB 
nonHKnHHHKH  MC/K.ry  co6oh  (ynpaBneii'iecKiTC  h  xo  whctbciiiibic  iiiaimn). 

Mc/iithitiickitc  6a3ti  3HaHHH  BKmonaioT  b  cboh  cocTaB  He  TontKO  cxeMbi  neHciinn.  ho  h  oucii  kit 
ctohmocth,  hto  iioiBonncT  n  c  pc  o  i  nr  (J)  ii  1 1  ii  po  b  a  1 1  o  nnaHiipoBaTb  oio,r>K'CT  n  KomponupoBaTt  ero  hc- 
nonHeHne. 
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OHTOJIOrHH  /IHaniOCTHKH,  JICHCIIIIH  H  FI  p  O  (})  HJiaKTH  K  H  B  paMKaX  CHCTCMBI  MOryT  BBICTynaTB  B 
KanecTBe: 

•  HaBHraTopa  rspa'ia. 

•  CpaiCTTia  KOHTpOJia  KaMCCTBa  aCHCIIMH. 

•  HHTenneKTyanBHoro  KOHcyntTaHTa  Bpana  h  nannciiTa, 

•  cpeqcTBa  ooy'iciiHi-i. 

OHTOJiorHH  MyntTHareHTHOH  chctcmbi  OT^eneHti  ot  Koqa  nporpaMMti,  opHciiTHporiaiibi  Ha  ko- 
HeHHoro  nojn>30BaTeji3  h  He  Tpe6yioT  cnemiajitHtix  3HaHHH  b  oGnacra  n  1 1 (|i o p m a  q  m  o  n  n  o  ii  TexHHKH. 
IlpeAyCMaTpHBaeMBIH  B  KOMnjICKTC  C  CHCTCMOH  KOHCTpyKTOp  OHTOJiorHH  6y.3CT  opneHTHpoBaH  Ha 
cneuHanHCTOB  b  oGnacra  iqpaBooxpancniiH  h  no3BOJiHT  hm  caMOCTOUTeJiBHO  qonojiHHTb  mcto/ifikh 
jichciihh  pa3HHHHtix  3a6oneBaHHH. 


PiicyHOK  1  -  CTpaHnqa  MequqHHCKoro  qopTana  qjia  Bbi6opa  aBTOMaTH3npoBaHHbix  pa6oqqx  MecT 

2  IlpiiMcpbi  MO/jejinpyeMbix  cmyaniiM  B3aHMO/jeHCTBHH 
opranii3aunii  h  cnemiajmcTOB  3/ipaBooxpaneiiiiH 

PeanH30BaHHaa  ccTCBaa  MyjibTHareHTHaa  Moqejit  no3BOJHtna  OTpa6oTaTB  HOBbie  npnnunriB[ 
ynpaBneHnn  3  q  p  a  b  o  o  x  p  a  h  c  n  fi  c  \i  pernona  Ha  thiiobbix  npHMepax  CHTyaquii  B3anMoqeHCTBna  MOKqy 
opraHH3aqHaMH  h  cneunajiHCTaMH  iqpaBooxpaneniiH.  PaccMOTpHM  hcckojibko  npHMepoB  MoqenHpye- 
mbix  CHTyauHH,  q c m o n ex p h p y io q i h x  3(})(])eKTHBnocTB  HcnoJii>30BaHHe  MyjibTHareHTHbix  rexnoqomii. 

2.1  IIpHHHTHH  penicillin  no  HHBecTnunHM  cpeqciB  Ha  npiioopeienne  oGopyqoBaimn 

PaccMOTpHM  CHTyaqHK),  KOTopaa  HaHHHaeTca  npqc\io\i  naqqcnTa  BpanoM  o6meii  npaKTHKH.  Ha 
CBoeM  paooncxi  MecTe  BOn  OTMcnacT  nanaqo  hoboto  cjiynaa  h  CTaBHT  qiianioB  -  oqna  H3  paaiiOBuq- 
HOCTeH  aCTMBI. 
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AreHT  epa'ia  BBionpaeT  H3  OHTOJiorHH,  ripencTaBaaioinen  MOK/iynapo/inBin  CTannapT  neneHna 
6poHxnanBHOH  acTMti,  cxcmbi  acnenna  nannoro  3a6oacBaima,  coprapya  hx  no  3<})(})eKTHBHOCTH  n 
B03paCTaHHK)  MaKCHMajIBHOH  HCIIBI  aCnCHHa,  OTMCHaa  nC/lOCTymiBIC  nOKa  CXeMBI.  CnHCOK  MCTO/IHK 
nenefflia  BBino/inTca  Ha  cxpaimny  APM  BOI1  (pncyHOK  2).  Bpan  He  MoaceT  Bbi6paTb  nanooacc  3<|)- 
(jjeKTHBHyio  pcKOMcn/iycMyio  mctophkv  nepBoro  BBioopa  H3-3a  OTcyrcTBua  b  nonHKJiHHHKe  Heo6xo- 
TIHMoro  ooopy/iOBaniia  h  BBi6npaeT  nepByio  /loCTynnyio  mctohukv  (BTopyio  b  crmcKe). 
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PncyHOK  2  -  Bw6op  MeToaiiKH  aeneHna 


3aTeM  Bpa'i  BBi6npaeT  neKapcTBeHHbie  npenapaTbi,  eooTBeTCTByiomHe  mcto/ehkc  aenemia,  h  c 
rioMoiHBio  CBoero  arcirra,  KOTopbra  HBBacKacT  H3  OHTOJiorHH  pacmicaHHe  paGora  Bpana  h  naan 
npneMa  rianneiiTOB.  naananacT  rianneiiTy  naTy  onepennoro  BH3HTa. 

AreHT  raaBBpana  oonapyvKHBaeT  He3(|)(|)eKTHBHBiH  BBioop  h  onpcncaacT  ero  npn'inny  (HeT  060- 
pyaoBanna).  Oh  paccnHTBiBacT  MHiiMMaainibic  noTepn  houhkhhhhkh,  B03HHKaiomHe  npn  naananc- 
hhh  MCTonnKH.  h  cooomacT  06  3tom  raaBBpany,  c  npenaO/K'enncM  no/iroTOBMTB  nncBMO  ,aaa 
TOOMC  h  ^cnapTaMcnTa  (MHHHCTepcTBa).  Coooincnna  06  stom  noaBaaiOTCa  Ha  paooncxt  MecTe 
raaBBpana  (pncynoK  3). 


HenposutTaHHbie  coo6meHHfi 

•  kb/iMWHMe  3aipaTbi  rrpw  neuemM  [ompaBneHO 1 2/9/'2003] 

•  npeano*eHnefl/ist  HHBecropoB  [ornpae/teHO  12/9/2003] 


PncyHOK  3  -  Coo6meHiia  areHTa  maBHoro  Bpana 

Ecan  raaBBpa'i  coraaceH  Ha  1  lo/iroTOBKy  nnctMa,  to  areHT  raaBBpana  totobht  iihcbmo  b 
TOOMC  c  npoci>6oH  BBi/icncnm-i  cpeacTB  Ha  nannoc  ooopy/iOBanne,  paccnHTbiBaa  cpoK  OKynaeMO- 
CTH  B  3aBHCHMOCTH  OT  CTOHMOCTH  COOpy/IOBailHfl  H  npHMeHHMOCTH  MCTOaHKH  (KOJIHneCTBa  DOJI  Ml  BIX, 
k  KOToptiM  OHa  MOVKCT  6bitb  npHMeHeHa).  npn  nonyncnnH  coraacna  raaBBpana  Ha  ompaBacnnc 
nncBMa,  areHT  raaBBpana  na'innacT  neperoBopti  c  areHTOM  xicncaaccpa  TOOMC  o  iicooxo/immbix 
HHBecTHifHax.  CxeMa  neperoBopoB  areHTOB  Bpana,  raaBHoro  Bpana,  areHTOB  Mcncaaccpop.  TOOMC  h 
/JcnapTaMciiTa  3/ipaBooxpanennM  npe/iCTaBiicna  Ha  pncynKC  4. 
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AreHT  BpaMa  AreHT  nauneHta 


PucyHOK  4  -  IleperoBopw  areHTOB  o  Heo6xoqHMOCTH  npHoGpeTemia  o6opyqoBaHHfl 

AreHT  \(cne/i>Kepa  TOOMC  b  3aBHCHMOCTH  ot  HacTpoeK  npe/inoliTcimii  h  orpaimlicimii  (oTKa- 
3aTB  b  3tom  mcchhc  h  3annaHHpoBaTB  Ha  6y/iymec;  bbi/icjtmtb  cpe/icTBa;  bbi/icjthtb  cpe/icTBa,  ecnH 
ODBCM  HHBeCTHHHH  H  CpOK  OKynaeMOCTH  V/lOBJlCTBOpflCT  ia/iailllBIM  yCHOBHSIM)  OU,eHHBaeT,  3aCJiy>KH- 
BaeT  jih  BHHMaHHe  3to  npe.T-BO’/K'eiiHe.  Ecjih  areHT  Mcne/r/Kcpa  TOOMC  coraaceH,  to  aHanorHHHBie 
neperoBopti  noBTopaiOTCfl  MOKpy  areHTOM  Mcne/i>KepoB  TOOMC  h  ;],cnapTa\fenTa.  Ecjih  Bee  co- 
raacHbi  bbi/icjthtb  cpe/icTBa,  to  areHTti  oopamaioTCJi  k  cbohm  “xoiHCBavr”  -  MeHejpKepaM  TOOMC  h 
/TenapTaMeiiTa  (pucynoK  5),  h  b  ciiynae  hx  corjiaciw  b bi/tc  ji ht b  cpe/icTBa  noJioncHTeJiBHBiH  OTBeT 
HjieT  rjiaBBpany. 


PucyHOK  5  -  npenJiTOKeHHa  06  HHBecTiiqiMX 

2.2  Pacier  cpeqcih  Ha  .leMCime  xpouHnecKoro  Sojibnoro 

ripc,Tnoao>KHM.  hto  Bp  an  3aKpbiBaeT  cjiynaii  /pin  riaiiHciiTa  c  OKOiriaTCJiBiio  ycTanoBJicnnBiM 
,THani030\i  6poHXHajibHaa  acTMa,  Bbi6paB  MCTO/iHKy  jicmchum  H3  KJiHHHnecKoro  npoTOKOJia  h  Ha3Ha- 
hhb  eMy  iicooxo/immbic  jibroTHbie  jieKapcTBa.  AreHT  upa'ia  Ha  ocHOBaHHH  /uinnBix  H3  KJiHHHHecKoro 
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npoTOKcraa  pacciHTMBacT  ctohmoctb  OKCMCcamioro  aMBynaTopHoro  neneHMSi  BtMBJieHHoro  xpoHH- 
MCCKoro  Bojibhoto,  b  tom  HHCJie  h  OKCMCCJi'iiiyio  ctohmoctb,  iicooxo/ihmbix  eMy  ntroTHbix  nexapcTB. 

AreHT  Bpana  aobo^ht  c  b  c/ici  hi  ji  o  bbihbjiciiiiom  xpofflinecKOM  Bojibhom  h  ctohmocth  ero  nene- 
hhs  ;io  areHTa  rnaBBpana,  a  tot,  b  cboio  OHepe/iB,  /io  areHTOB  Mcne/m'cpoB  T OOMC  h  ^cnapTaMcn- 
Ta  (MnHHCTepcTBa)  3/ipaBooxpaiienm-i.  AreHTbi  Mciic/i>KepoB,  b  3aBHcnMOCTH  ot  nacTpocK,  cooBma- 
iot  3Ty  imijiopMauHio  3aHHTepecoBaHHtiM  cneunajiHCTaM  (pi-ic.  6.17)  h  janocjn  micliopMaumo  o  xpo- 
HHHeCKOM  BOJIBHOM  H  CTOHMOCTH  eTO  HCBCIim-I  B  6a3BI  /lailllBIX  TOO  VIC  J1JISL  (|)OpMHpOBanHJI  oBocho- 
BaHHoro  nnaHa  BBiflenemra  cpc/iciB  Ha  neneHiie  h  jiBroTHBie  nexapcTBa  He  Ha  ochobc  cpe/inecTaTM- 
CTHHecKHX  noKa3aTeneH,  a  n c pco mi (|> 11 11  h  po  b  a  1  m  o ro  ylicTa. 


PncyHOK  6  -  Coo6meHiie  MeHeaacepy  TOOMC  o  BbWBJieHHH  xpoHiiqecKoro  6oJiBHoro 

damiBic  o  Ka>K/ioM  xponmiccKOM  Bojibhom  jaiiocJiTCJi  h  b  oBmyio  6a3y  3HaHHH  chctcmbi  h  Ha 
ocHOBe  3thx  /lamiBix  (|iopMHpyiOTCJi  KapTBi  33opoBBJi  paiioiia,  ropo/ia,  oBnacTH,  KOTopBie  movkct 
yBHZteTt  Ha  cbocm  3Kpane  coTpy.TimK  /icnapTaMeirra  h  TOOMC. 

2.3  IloHBJieHiie  HOBoro  jieKapcTBa  h  Bonpocu  (])apM3KonoM hkh 

PaccMOTpHM  CHTyaipno,  Kor/|a  Mcnc/wcep  (JjapMaKOJiorHHecKoro  ripe/inpmrmji  Ha  3Kpane  cbo- 
ero  APM  .zjoBaBjmeT  b  ohtohothk)  nopTana  oriHcaiiHC  hoboto  nexapcTBa  H3  HeKOTopoil  rpynnti  npe- 
napaTOB. 

AreHT  Mcnc.T/Kcpa  OAPMBOKC,  ocHOBBiBaaCB  Ha  6a3e  3HaHHH  Mc;immncKoro  HHTepHeT- 
nopTana,  (|)op\iMpycT  cnncoK  3aHHTepecoBaHHBix  nouBBOBaTciiCH  JieKapcTBa:  Mcnc.TVKcpoB  flenapTa- 
MeHTa,  Bcex  rjiaBBpaneH  h  Bpanen,  KOTopBie  HcnojiB'jyioT  npenapaTbi  /laimoii  rpynnBi  ,1.3 a  .bchciiiih 
cbohx  riaimciiTOB.  VI c h c.T/KC py - <]) ap m ape btv  npe/uiaracTCJi  OTnpaBHTb  coo6meHHe  o  hobom  jieicapcT- 
Be  C  B03M0VKII0CTBI0  O  Tp  C  71  a  KT  H  p  O  B  aT  B  CnHCOK  paCCBIJIKH. 

AreHT  MCiie.ivKepa  OAPMBOKC  cooBmaeT  arc  my  rnaBBpana  o  hobom  jicKapcTBe.  AreHT  rnaB- 
Bpana  Ha  ocHOBaHHH  hh cjiopMauHH  H3  6a3Bi  3HaHHH  houhkhhhhkh  BBMBJiaeT  naunciiTOB,  KOTopBiM 
MO>KeT  OBITB  liailiaHCHO  JTCKapCTBO  H  paCC'IHTBIBaCT  B03M0>KHyE0  3KOHOMHK)  OT  3aMeHBI  I-ICTIO-3B3yC- 
Moro  npenapaTa  Ha  iiobbih.  Ilpn  stom  ymiTBiBacTCJi  He  tojibko  CHioMi-myTiiaji  skoiiomhji.  IlporH03H- 
pycTCJi  ncno-3B30Baimc  c3koi  io\i-3Ci  11 1  bix  cpe/iCTB  Ha  JTBroTiiBic  JieKapcTBa  aim  npO(J)HJiaKTHKH  OT- 
AeUBHBIX  liailHCIITOB  H  BOiMO/KIiajI  3KOHOMHH  3a  CHCT  CIIH/KCIIHJI  3aTpaT  Ha  BBI30BBI  CKOpOH  IIOMOIIIM 
h  rocnHTajiH3auHH  /ijiji  sthx  riaiiHCHTOB.  Bonee  3(})(})eKTHBHoe  HOBoe  nexapcTBO  MO>KeT  obitb  na>KC 
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/lopo'/KC  cymecTByiomHX  aHanoroB,  ho  npn  stom  ero  Hcnom>30BaHHe  MonceT  /iaTb  cymecTBeHHyio 
nocneayiomyEO  skohomhk)  npn  coKpameHini  r i p o/ion >k  ht  cn  b  n  o ex n  neHeHiin,  yMciibiiicnini  3aTpaT  Ha 
bbbobbi  cKopofl  rioMoiiiH  h  rocmrrann3anHH,  cBMianiibic  c  ncHcimeM  ochobhoto  3a6oneBaHH5i.  Bee 
3to  yHHTtiBaeTca  npn  pacncTax. 

AreHT  rnaBBpana  npeanaraeT  rnaBBpany  anpoonponaTb  HOBoe  aeKapcTBO  c  yKa3aHHeM  kouhhc- 
CTBa  riaHHCIITOB.  KOTOpbIM  OHO  M05KeT  6BITB  IiailiaMCnO,  H  B03M0>KHyK)  3KOHOMHIO,  KOTOpyiO  M05KH0 
noayHHTB  3aMOHOH  paHee  HcnoJii>30BaHHoro  npenapaTa  Ha  HOBoe  neicapcTBeHHoe  cpe/iCTBO.  Ilpn  co- 
raacHH  rnaBBpana  ero  areHT  coo6maeT  areHTaM  BOI1  o  rip  nil  atom  pemeHHH,  a  areHTbi  BOI1  (JiopMH- 
pyiOT  cnucKH  iiannenTOB.  kotopbim  MonceT  6bitb  iiajiiaHcn  npenapaT  c  yKa3aHHeM  ,Tnarno3a  no  Kanc- 
AOMy  6onbiio\iy  h  bobmovkiioh  tkoiiommcm.  3Ta  HHiJiopMaijna  /lOBO/imor  areHTaMH  no  BOI1,  hm 
npcnnaracTCH  CBa  saTbca  c  nannciiTaMH  h  iiaiiiaHHTb  (pcKoxtciinoBaTb)  hm  hobbih  npenapaT. 

Bpan  npn  3aBepmeHHH  cnynan  no  Ka>r<noMy  6onBHOMy  OTMenaer  3(})(})CKTHBnocTb  neicapcTB,  hc- 
nonB3yeMBix  npn  neneHHH.  B  stom  eMy  noMoraeT  areHT,  bbibohh  npcnnapHTenbiibiH  penTHHr  ne- 
KapcTB  Ha  ocHOBaHHH  npoaon5KHTeiiBHOCTH  cpoKa  neneHna  h  ero  pe3ynBTaTOB. 

Ilo  HCTeneHHH  cpoica  anpo6annn  areHT  rnaBBpana  coonpacT  im([)op\ianmo  o  npHMeHeHHH  an- 
pooi-ipycMoro  neKapcTBa,  BBiaBJieHHOM  pci-mnire  neKapcTBa  h  nonyneHHOH  skohomhh.  Ha  ocHOBa- 
hhh  3toh  HH(JjopMauHH  (jiopMripycTC  ?i  npc,nno>KciiMe  rnaBBpaHy  o  neooxo.THMOCTH  nocnaTB  b  nenap- 
TaMeHT  3anpoc  Ha  BKJHOHeHiie  hoboto  npenapaTa  b  cnucoK  >KH3HeHHO  BancHBix  jieKapcTBeHHBix 
epe.TCTB  (7KBJIC).  npHMep  Taxoro  cooDiiicimH  npencTaBucii  Ha  pricyiiKC  7.  rnaBBpan  movkct  bbi- 
6paTB  nponon>KeHHe  anpo6annn,  0TKa3  ot  HcnonB30BaHH)i  MC3(})(})CKTHBnoro  neKapcTBa  hjih  nocBinicy 
3anpoca  b  nenapTaMcm  o  BKJiioHeHHH  npenapaTa  b  cnncoK  7KBJIC. 


PucyHOK  7  -  npenJioaceHHe  arena  rjiaBBpana  o  BKnroneHiiii  hoboto  neKapcTBa  b  ciihcok  >KBJIC 

Ecuh  rnaBBpaH  cornamacTcn  nocBinaTB  3anpoc  b  ^enapTaMeHT,  to  areHT  raaBBpana  coo6maeT 
areHTy  Mcncn>b'cpa  HcnapTaxfciiTa  o  BbiflBjreimoxt  peHTHHre,  3<})(})eKTHBHOCTH  h  nonyneHHOH  skoho- 
mhh  no  pe3ynBTaTaM  npHMCHCHini  neKapcTBa.  Ha  ocHOBaHHH  HacTpoeK  areHT  xieiien>Kcpa  HcnapTa- 
MeHTa  npcnnaracT  BKnioHHTB  npenapaT  b  cnncoK  7KBJ1C.  B  cnynae  nononcHTenBHoro  penicillin  areHT 
Mcnc.T/Kcpa  coo6maeT  o  BKnioHeHHH  npenapaTa  b  cnncoK  7KBJ1C  xicnenvKcpy  OAPMEOKC  h  rnaB- 
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BpanaM,  h  Ha  ochob3hhh  nii(|)op\fannn  ot  rnaBBpaneH  b  3,ajn>HeHHieM  nnaHHpyeT  3aKymcn  stoto 
npenapaTa. 

2.4  IIocTOflHHbiH  MOHHTopnHr  3a  COCTOHH116M  nauueiiTa. 

HiiTerpamm  areiiTOB  nojiHKJiHHHKH,  CKopoii  no.Momii,  CTamionapa 

B  npneMHOM  noKoe  CTaiiHonapa  cJjHKcnpyeTca  (}ihkt  nocTynneHHJi  Gojibhoto  h  ero  npe/iBapn- 
TeJiBHBiH  .iHariio'i.  AreHT  Bp  an  a  CTaiiHonapa  hjih  areHT  Bpana  CKopon  noMoim-i  coo6maeT  areHTy 
BOI1  nojiHKJiHHHKH,  Ha6jiK>3aiomero  .laimoro  Gojibhoto,  o  (j)aKTC  nocTynjieHiw  Gojibhoto  b  CTam-io- 
Hap,  ero  /inanioac  h  3anpaniHBaeT  ero  3JieKTpoimyio  KapTy. 

AreHT  Bpana  hojihkhhhhkh  cjropMHpyeT  aim  BOI1  coo6meHHe  o  rocniiTaiiH3anMM  h  b  3aBHCH- 
mocth  ot  ,THani03a  ro c n ht a b h 3 a n h h  h  khhiih'icckmx  npoTOKonoB  yKa3biBaeT  nenameMy  BOI1  o  pe- 
KOMcnnycMBix  HiMcncniHix  b  cxeMe  neneHna  ochobhoto  3a6oneBaHna  iianHciiTa.  3Ta  HHiJiopMaijHa 
30B03HTCH  ho  cbchciiiih  BOn  h  OTnpaBJiaeTca  areHTy  Bpana  CTannonapa. 

Ilo  3aBepmeHHH  neneHna  b  CTaiiHonapc  sjicKTpoimaa  KapTa  c  noJiHOH  nii(|)op\ianHeii  o  npoBe- 
3eHH0M  neneHHH  h  p c k o m c  i  i  3  a  h  m  a  \  i  m  no  nocne/iyiomeMy  aM6ynaTopHOMy  acHcimio  h  npo<|)H:iaKTH- 
Ke  nocTynHT  b  nonmoiHHHKy  no  MecTy  o  6  ca  y  >k  m  b  a  1 1  m  a  nanHciiTa. 

CxeMa  B3aHM03CHCTBHa  areHTa  Bpana  CTaiiHonapa  h  areHTa  BOn  houhkhhhhkh  noKa3aHa  Ha 
pHcyHKe  8. 


AreHT  BOn 


BonhHOM  Mbshor 
nocTynun 
b  CTai^iiOHap 

I"!  pQDBapHTG/IbHbM 

flHaTH03 

PeKOMCHqyeMhie 
H3MeHeHMH 
b  cxeMe  neMeHMB 


CTALIWOHAP 


PucyHOK  8  -  CxeMa  B3aHMoaeHCTBiia  arena  Bpaqa  CTaquoHapa  h  areHTa  BOII  hojihkjihhhkh 

ripHBCHcniiBic  npHMepti  He  nciiepni>iBaioT  CHTyaunn  b3Hh m 03c ii ct b h a .  boc n po m 3 B03 h m bi x  b 
M03C3H.  noMHMO  BbimeonHcaHHbix  eneiiapHCB  \103c3qpy10Tca  CHTyaiiHH  noaBJiemia  hoboh  mcto3m- 
KH  JICHCIIHH  H  epC3CTB  ^HaTHOCTHKH,  pOCTa  KOJIHHeCTBa  3a6oJieBIHHX  (sniTTCMHH).  nOHCKa  HOBOTO 
Bpa'ia,  n c p c ri poi| i hh m po b a  1 1  h a  qiicniioro  CTaiiHonapa,  h  b  Ka>K30H  TaKOH  CHTyaiiHH  npn  npmiaTiiii 
pemeHHH  iicnoaBaycTca  \i ya bt  m  arc  1  in  1  bi  ii  n 03x03  h  mc3hhhiickhc  6a3bi  3HaHHH. 

3  KoHTpojib  noKa3aTejieii  3<}>4>eKTHBHOCTH  H  KanecTBa  pafio  i  1.1 
CHCTGMbl  33paBOOXpaiieiIIIH  H  OTflejIbHbIX  BOII 

P  ac  c  m  a  r  p  m  b  a  e  m  a  a  ecTCBaa  viya  bt  m  arc  1  rn  1  a  a  mo3C3b  chctcmbi  ynpaBaefflia  33paBooxpaiicimcM 
oiaaa  opricirmpoBaiia  He  Ha  “BcpTriKaaiaiBiri”  oxBaT  Bcero  o6T>eMa  qcaTcaBiiocTH  KaiacqoH  opraHH3a- 
hhh,  a  Ha  no33cp>KaiiHC  “ropH30HTajibHbix  CBa3eH”  MC>K3y  hhmh,  rapaHrapyiomee  rHOKOCTB,  onepa- 
THBHOCTB  H  3(})(|)CKTHBII0CTB  HX  B  3  a  M  M  03  C  M  C  T  B  M  a .  B  3aaBIICrilIICM  3T0  n03B0JIHT  no  HHOMy  H030HTH  K 


Bon 
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omicaHHK)  ripoucccoB  b  Ka'/K/ioii  opraimaanHH,  nanpaMyio  hcxo/w  H3  Toro,  hcm  OHa  noJie3Ha  h  3c|)- 
c})eKTHBHa  am  /ipyrax  opraimsaiiHii. 

TeM  He  MeHee,  y*e  b  paccMOTpeHHOH  Bepcnn  Ha  aBTOMaTranpoBaHHOM  paooicM  MecTe  mciic/i- 
*epa  MHHHCTepcTBa  j/ipaBocxpaiieima  pernoiia  Mo^eJinpyeTcn  MOHHTopHHr  OoJibniHHCTBa  noKa3a- 
TCJJCH  pC3V-3BTaTH BII OCT  II  /ICHTCJJBIIOCTH  MHHHCTepCTBa  H  BCCH  C(])CpBI  iPpaBOCXpailCIUHI  B  perHOHe. 
Ha  pncymce  9  noKa3aHa  KapTa  CaMapcKOH  o6nacTH,  npejiCTaBJieHHaji  Ha  3KpaHe  APM  MeHe/pKepa 
MHHHCTepcTBa,  r/ic  Gyayr  nocTommo  bh.iiibi  onarH  npoGneM. 


&  nOKA3ATEJIH  30COEKTMBHOCTH 

BbiOepwTe  yc/iyry: 

V 

MeflMKaMeHTbi 
fleHeHMe  b  CTaunoHapax 
JleMeHMe  b  AHeBHbix  CTaunoHapax 
nepBMMHafl  3a6oneBaeMOCTb 
06maq  3a6o.neBaeMOCTb 
06aiaq  CMepTHOCTb 

M/iaaeHHecKaa  CMepmocTb  Ha  1000  poahbwhxca 
MaTepMHCKafl  CMepTHOCTb  Ha  100000  JKHBOpOWAeHHbIX 
CMepTHOCTb  OT  3/lOKaMeCTBeHHblX  H0B006pa30BaHMH 
fleneHMe 


KMHe/lbCKMM  paMOH 

PucyHOK  9  -  KapTa  CaMapcKOH  o6jiacra  Ha  pa6oneM  MecTe  MeHenacepa  MHHHCTepcTBa  3npaBooxpaHeHiM 

rnaBHBiH  Bpan  hojihkjihhhkh  Ha  CBoeM  APM  nonyHHJi  bobmovkhoctb  ocymecTBJiaTb  onepaTHB- 
hbih  KOHTponb  3a  \i c,t h k o - 3 k o ii o m iihcckij m n  rioKaaaTCJJ  aviii  pa6oTbi  KavK/ioro  Bpana,  Ka>Kporo  yHaCT- 
Ka  H  nOJIHKJIHHHKH  B  UCJIOM  Ha  OCHOB3HHH  HHcjlOpMaUHH  H3  peajIBHBIX  6a3  flaHHHX  nOJIHKJTHHHKH  H 
3KcnepTHBix  ouciiok  AO  OTneJibHbiM  noKasaTCJUiM.  K  TaKHM  noKa3aTeJiaM  3(})(})eKTHBHOCTH  h  KanecT- 
Ba  pa6oTti  BOn,  npuMeiiacMoii  b  MMY  r opo/iCKaji  noJiHKJiHHHKa  Ne  15  otiiocjitch: 

•  KonHHecTBo  o6eny>KHBaeMbix  namieiiTOB, 

•  3a6oneBaeMOCTb  Ha  ynacTKe, 

•  KOJIHHeCTBO  npHCBOeHHH  KaTeTOpHH  II 1 1  Ba  JJ  II  ,1 1 1  OCT  II , 

•  KOJIHHeCTBO  peaOHHHTHpOBailllBIX  nailHCIITOB, 

•  KOJIHHeCTBO  (CTOHMOCTb)  njiaHOBBIX  H  SKCTpCnilBIX  rOCnHTajIH3aiIHH, 

•  KOJIHHeCTBO  (CTOHMOCTb)  BBI30BOB  CKOpOH  riOMOIIIH. 

•  CTOHMOCTb  JlbTOTHblX  \T  C  ,111 K  a \T  C 1 1 T  O  B , 

•  riponeiiT  BaKumiaiiHH,  cJjjiiooporpaijjHJi, 

•  3anoJiHeHHe  3JieKTpoimi>ix  aM6yjiaTopHbix  KapT, 

•  OHKOocMOTpbi,  3anymeHHbie  cjiynan  ohkojiothh, 

•  AHcnaHcepH3aiiHH,  n  po  (j>  h  jj  a  k  t  m  h  c  c  k  a  a  pa6oTa  (ihkojibi,  aHKeTHpoBaHHe). 

y>Ke  cennac  6oJibiHHHCTBO  sthx  noKa3aTeJieH  no  ot/icjjciiiwm  h  KanyjoMy  Bpany  hojihkjihhhkh 
OTODpavKaioTCH  Ha  SKpaiie  APM  rjiaBBpana  b  TaGjiHHHoi!  (}iop\ic  h  (])op\tc  /warpaMM  h  jmciiciium  bo 
BpeMeHH  no  KavK/ioviy  Bbi6paHHOMy  noKa3aTeJiio.  3 1 1 a li e 1 1 h xi  sthx  noKa3aTeJieH  no  Ka>K/ioMy  ynacTKy 
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mo>kho  yBM/icTb  h  Ha  KapTe  paiiona  o 6  c  jj y >k m  r  a  ii  m >t  houhkjihhhkh,  OTo6pa>KaeMOH  Ha  3KpaHe  APM 
ruaBBpa'ia  h  npe/icxaBjJcimoii  Ha  pucyHKe  10. 

Cncxcvia  oneparaBHoro  KOHxpoJia  m  c/i ix k o- 3 ko i i o m h  >  i  cc  k  h  x  noKa3aTeneH  paooxbi  oT^entHtix 
Bpancix,  OT^eneHUH  h  houhkjihhhkh  b  upjiom  no3BOJiaeT  nepeftxH  k  a  r  x  o  \  t  a  x  m  b  a  i  [  ii  ii  ripoucccoB 
ynpaBJieHHH  KanecTBOM  [3]. 


*  X10KA3ATEJ1M  3<DO)EKTMBHOCTM 


Bbi6epme  yc/iyry: 


mo bo  BOK3anbHaa 


Ko/iMHecTBO  nauneHTOB 

KO/lMMeCTBO  Bbl30B0B  CKOpOM  nOMOlUM 

BKCTpeHHbie  rocnnTa/iM3amiM 

nnaHOBbie  rocnnTa/iM3amiM 

BaKUMHaUMM  OT  AH<t>TepMM 

BHeceHne  He/ibroTHbix  peuerrroB 

3ano/iHeHkie  3/ieKTpoHHbix  aM6y/iaTopHbix  KapT 

npeMMa/ibHbie 


COBeTCKOM  Apmmm 


yMacTOK  Nal  8 


PlICyHOK  10  -  YnaCTKH  o6cjiy)KHBaHIM  IIOJIHKJIHHHKH 

OcHOBHtie  pe3yjiBTaTBi  paccMOTpeHHoro  npoeKTa  b  2004  xo.xy  oy/iyx  HHTerpnpoBaHBi  b  chcto- 
My  ynpaBJieHHS  pernoHOM  h  nonynaT  CBoe  pa3BHTHe  b  paivncax  npoeKTa  “Pa3pa6oTKa  nepBOH  oncpc.xn 
CHCTeMti  yripaB.xeiiHa  pernoHOM  c  npHMeHeHHeM  MyjiBTHareHTHBix  xexHOJiorHH”  OI in  “3jieKTpoH- 
Haa  Pocciia”. 

CnHCOK  jiHTepaTypbi 

[1]  B.A.  Bhtthx,  r.n.  TycapoBa,  r.n.  Kotcjibhhkob,  IO.K.  JlapnoHOB,  B.B.  IlaBJioB,  n.O.  CKoOeJieB,  T.B. 
TanyxHHa,  JI.C.  <PejioceeBa,  M.A.  UlaMainoB,  E.B.  HepHOB.  Ea30Bbie  HanpaBJieHiw  pecjiopMbi  3qpaBooxpa- 
HeHHa  b  CaMapcKOH  o6jiacxn  n  KOMnbioTepHaa  MoqeJib  jijih  nx  anpo6aqnn.  //  Tpyqw  5-h  Meacqyqapoqqoil 
KOH(J)epeHixHH  no  qpoOjieMaM  yqpaBJieqiM  h  MoqeJiqpoBaqqa  b  cjitokhbix  cncTeMax.  CaMapa,  17-22  qioqa 
2003.  -  CaMapa:  CHU,  PAH,  2003,  c.  414-423. 

[2]  B.A.  Bhtxhx,  B.H.  Evkkob.  I  I I.  KoxejibnnKOR.  IO.K.  JlapnoqoB,  B.B.  naBJioB,  n.O.  CkoGcjicb.  JI.C.  Jl>e;io- 
ceeBa,  M.A.  IIIaMamoB.  Pa3pa6oTKa  qqxerpqpoBaqqoq  MyjibxnareHXHon  cncTeMbi  jqia  yqpaBJieqqa  3qpa- 
BooxpaHeHneM  b  pemoHe.  //  Tpyqw  4-n  Meacqyqapoqqoq  Koq<}>epeqqMM  no  npoOjieMaM  yqpaBJieqqa  n  mo- 
qeJiqpoBaqqa  cjiojkhbix  cncTeM,  CaMapa,  17-24  heoha  2002.  -  CaMapa:  CHIJ  PAH,  2002,  c.  398-406. 

[3]  JI.C.  <I>eqoceeBa,  H.II.  KaHxeMnpoBa,  H.M.  Ha3apKHHa,  JI.A.  III,ejiKyqoBa.  CncTeMHbin  qoqxoq  k  ynpaBJie- 
hhio  KanecTBOM  OKa3aHna  MeqqqqqcKOM  qoMoiqq  b  aM6yjiaTopHO-nojiHKJiHHHHecKiix  ycJioBnax.  Hacx. 
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onmojiozm 

Abstract 

This  article  describes  development  of  the  multi-agent  portal  for  integration  of  resources  of  the  so¬ 
cial  block  departments  of  the  Samara  Region.  The  portal  provides  integration  of  organizations  of 
the  social  sphere  of  the  region  and  provides  interaction  between  them  in  order  to  satisfy  the  needs 
and  abilities  of  the  citizen  of  the  region.  The  described  Internet-  portal  is  an  open  and  developing 
system.  The  main  distinctive  feature  of  the  system  is  using  multi-agent  approach,  when  each  user 
(an  organization  or  a  citizen)  and  each  resource  (resources  of  organizations,  needs  and  abilities) 
receive  their  own  agent,  which  on  the  basis  of  ontological  knowledge  carries  out  constant  moni¬ 
toring  of  the  recurrent  content  of  the  system  and  aims  at  satisfying  the  needs  of  its  user. 

Bse/ieHHe 

MynbTHareHTHbifi  HHTepHeT-nopTan  nim  imTcrpaiiHH  pecypcoB  TcnapTavicnTOB  coiiiianbHoro 
6noKa  CaMapcKOH  oGnacra  coa/ian  b  paMKax  IlepBOH  oucpe/tn  chctcmbi  ynpaBTcnna  pcrnonoM  c 
npuMcncimcM  Myji  bt  n  a  re  n  t  n  bi  x  TexHOJiorHH  h  npcTnajiiaucn  rim  noBBimeima  KanecTBa  h  3(J)4)eK- 
thbhocth  ynpaBnefflia  b  pernoHe,  ruin  peajiH3artHH  rioTpconocTcii  h  bo3mo5khogtch  rpa’/Kpai i  h  opra- 
HH3aitHH,  a  TaK*e  ooccneuenna  ycTon'iHBoro  c  OH  Haim  ho  -  3ko  HOMirae  CKoro  paaBHina  pernona. 

Ha  nepBOM  3Tane  nopTan  tojdkch  pemitTB  cneayiomHe  3apauH:  npc.TCTaB.33TB  jiyumne  tocth- 
VKcnna  CaMapcKOH  o6nacTH  b  coimajiBiioH  ccficpc,  iTpaBooxpanenmi  h  KyntType;  nonomurn.  h  pa3- 
BHBaTB  nn(|)op\tanHoniiBic  pccypcBi  o  tcttctbiiocth  jiiotch  h  oprani-nanni),  peajiH3anHH  npoeKTOB  h 
nponcxoTTUinx  coOBrrnax  Ha  TeppuTopun  CaMapcKOH  oOTacm;  onncBiBaTB  h  c|)opMai[H30BaHO  npe/i- 
CTaBJisTB  manna  o  CTpyKType  h  cjtyHKHHax  oprannaannii;  k o n ct p y n p o b aT b  (JiyHKUHOHajibHbie  mo.tc- 
JIH  CyOBCKTOB  TC3TCJIBHOCTH,  OMHCBIBaTB  HX  B03M05KH0CTH  H  nOTpe6HOCTH;  Cn0C06cTB0BaTi>  pa3BH- 
THIO  CB33CH  MC/KTV  JIIOTBMH  H  O  p  ra  II  M3  a  1 1 M  3  \T  M  CaMapcKOH  o6jiaCTH  H  TpyTHX  perHOHOB  IiaillCH 
CTpaiiBi;  paiBHBaTB  HHTHBHTyanBHbiH  aTpcciiBiii  iiotxot  k  Ka>KTO\ty  MCTOBCKy,  yuHTBiBaioiiiHH  ero 
peajibHbie  noTpe6HOCTH  h  bobmovkiiocth;  rioBBimaTB  rnoKOCTB  h  3<})(})eKTHBHOCTb  tcstctbhocth  ro- 
cyTapcTBeHHbix  yipoKTCiinii  counajibHoro  6noKa  3a  cuct  yncTa  o6paTHOH  cb33h  h  Koncniioro  pe- 
syTBTaTa  paooTBi. 

HHTepHeT-nopTaji  no3BOJiaeT  McncT>KcpaM  opraiiHaannn  comiajibHOH  cificpbi  co3TaBaTB  co6ct- 
BCIIIIBIC  «npCTCTaBHTCTBCTBa»  B  CHCTeMe  H  OnpCTCT3TB  (J)yHKHHH  CBOHX  OpraHH3aitHH  H  CnOCOOBI  HX 
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B3aHM0fleHCTBiM,  KaK  c  npyraMH  oprammuHaMH,  TaK  h  c  rpaaoianaviH,  ncpc3  onncaHHe  cbohx  no- 
Tpe6HOCTeH  H  BO'JMO'/KHOCTCH. 

Ha  3TOH  OCHOBe  MOryT  6bITb  IIOCTpOCIIBI  OTpaC-TCBMC  I 10/ICMCT CMBI  ynpaBJieHHJI,  BKJHOHaiOIHHC  B 
KaMCCTBC  opraimaanHH  &na  /icnapTaMciiTa  counajibHOH  jaiiiHTBi  -  paiioniiBic  ynpaBnefflia,  couHant- 
Htie  h  p c a 6 h j t h t a i [ h o i m b i c  ncirrpBi,  caHaTopnii,  naiicHonaTBi,  ripmoTBi  h  t./|.;  juia  /icnapTaMciiTa 
inpaBooxpanenna  -  TeppuTopnantHBie  OT^eneHHJi  ({joi i,ia  mc/ihiihiickoto  CTpaxoBaima  (TOOMC), 
ynonHOMOHeHHtie  perHOHajibHtie  KOMnaHHii  no  cnao>Kcimio  ntroTHbiMH  jieicapcTBaMH  (®APM- 
BOKC),  nonHKJiHHHKH,  oojjbiimiibi.  .iHariiocTHHCCKHC  nciiTpBi  h  t./i.;  nJia  /icnapTaMciiTa  KyUBTyptl  - 
TcaTpBi  n  My3en,  6n6nnoTeKH,  Kny6ti,  KyjibTypHbie  nciiTpBi  n  t./i. 


PECyPCbl 

flEnAPTAMEHTA 

COU3AlUMTbl: 

-  LJempbi  pea6miMTa4MM 
MHBaJIHflOB 

--  LJem-pbi  coL\na^bHoro 

o6cjiy>KMBaHnfi 
--  riaHCMOHaTbl  flJlfl 
MHBaJlMflOB 

--CoL\na^bHbie  npHtoTbi 

PEcypcbi 
flEnAPTAMEHTA 
KyJlbTyPbl: 

Teaipbi  H  KMHO 

-  Bn6jlM0TeKM 

-  OmiapMOHMA 

-  My3en 

-  K/iy6bi 


PEcypcbi 

flEnAPTAMEHTA 

3flPABOOXPAHEHMfl: 

-  nOJIMKJIMHHKII 
-  BoJlbHML^bl 
-MeflHL\HHCKMM  LjeHTp 
pea6miMTai^nn  MHBajiMflOB 

-  Arne  km 


cypcbi  lnpymx 

IIIAPTAIMEHT  OB 

(OGpa3  0BajutH, 
npOHUULTO  HHOCTH, 
TOprOBJIH  Hflp.) 


a  a  ta 


HACEJIEHHE  CAMAPCKOH  OEJIACTH 


1 .  *  4  ,  *  4*  *  »,  *  », 


PucyHOK  1  -  y nacTHHKH  nopTajia 

npn  H,icini'i(|)HKauHH  neJiOBeica  n  c  ero  paapememia,  yKaiaiiiiBic  opraHjmnmi  nonynaioT  B03- 
mtokhoctb  flenaTb  eMy  npcnnovKcuna  n  b  3  an  m  one  hot  bo  Ban,  c  hhm  ana  ynoBncTBopciimi  ero  noipe6- 
HOCTen.  HanpnMep,  BpcMcniiBiii  nepeceneHep  Oy/ICT  npnrnameH  b  KOHKpeTHyio  nonHKJiHHHKy,  6ojib- 
HOMy  HHcyjiHHOM  nocne  nocTaHOBKH  ,inarno3a  cpa3y  npnnuieT  npefljioaceHHe  ueirrp  «/],Ha6eT»,  Ha 
HOByio  BBicTaBKy  hkoh  /ipcBiicii  PycH  b  xy/io>KCCTBCimoM  My3ee  oynyT  npnrnameHBi  KJiaccbi  hikoji, 
H3ynaioinnc  no  nporpaMMe  /laimyio  TeMy,  noJinKJinHHKa  CMoaceT  nanpaviyio  b  3a  n  mo/ic  hot  bo  b  ar  b  c 
OOMC  no  BonpocaM  HHBecTnnnn  aim  npno6pcTcnna  ooopy/ioBaiiHa  n  t./i. 

B  pe3yni>TaTe,  nopTaji  ooccncHHBacT  HHTerpannio  oprarammiH  connanbHon  ajicpBi  pernoHa  n 
aKTHBH3anHK)  B 3 a H M 0,1  C M C T B H a  MOKfly  HHMH  aim  peajIH3aHHH  nOTpe6HOCTeH  H  B03M05KH0CT C H  rpa>K- 
/lan  pernoHa. 

1  IIpe/iJiaraeMbiii  no/ixofl 

Pace Maxpn  Bacvi bi h  HHTepHeT-nopTaji  aBJiaeTca  onmpbimou  u  pcnmimiouieitcii  cucmeMOU,  hto 
no3BonaeT  BceM  KaTeropnaM  nonb30BaTenen  He  tojibko  noJiynaTb  caMyio  HHTepecHyio  n  1 10 jrcii  ly io 
aim  hhx  HH(J)opMaL|HK),  ho  h  iipinim,  aKTHBHoe  ynacme  b  noBccnncBiioH  5KH3HH  nopTajia  H  pa3BH- 
thh  ero  pecypcoB. 

DiaBHaa  ocoociiiioctb  chctcmbi  cBa3aHa  c  npiiMeHefflieM  Myjihimuizennmozo  nodxoda  [1],  npn 
KOTopoM  KaayiBiH  ri0-XB30BaTC-XB  (opraHH3auHa  hjih  rpa>KnaiiHii)  h  KaacflbiH  pecypc  (pccypcBi  opraHH- 
3apHH,  bo3mo)khocth  hjih  noTpe6HOCTH)  noJiynaioT  CBoero  areHTa,  KOTopBiii  Ha  OCHOBe  3HaHHH  H3 
OHTOJIOrHH  nOCTOaHHO  npOH  JBO.IHT  MOHHTOpHHr  IICpHO/lHHCCKH  oGHOBJiaeMOTO  KOHTeHTa  CHCTCMBI  H 
CTpeMHTCa  ynOBJTCTBOpHTB  HHTCpCCBI  CBOerO  n0-TB30BaTCna. 
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no/i  “areHTOM”  cneayeT  noHHMaTb  nporpaMMHbifi  o6beKT,  ciiocooiibih  BocnpiiHHMaTb  mifjiop- 
Maurno  H3  CpC,TBI,  nUaHHpOBaTB  CBOH  ^eHCTBHJI  H  IipHHHMaTb  peiHCHHa,  aCHCTBOBaTB  B  CpC.lC  H  KOM- 
MyHHUHpoB aTB  c  iio,to6iibimh  ce6e  areHTaMH.  AreHT  /ichctbvct  Ha  ocHOBe  OHTononiH,  b  KOTopon 
yKa'iaiiBi  KaK  BaKoiiBi  Mupa,  TaK  h  B03M0)KHbie  cueHaprai  HOBC,3cniui  areHTa.  B  pe3ynbTaTe  manna 
npeaMeraoH  oGnacra  areHTbi  npcBpamaioTca  H3  nacciiBHbix  h  CTaTHHHbix  KOMnoHeHT  b  «>khbbic», 
aKTHBHbie  h  flHHaMHHHbie  cymHOCTH,  cnoco6Hbie  caMOCTOflTenbHO  aoroBapiiBaTbca  o  BianMoacncT- 
BHH,  Tp  a  1 1 C  (])  O  p  M  H  p()  B  3T  B  C  a  H  yCTaHaBJIHBaTB  CBH3H  MC/K.Ty  C060H. 

MynbTHareHTHbie  chctcmbi  MoryT  obitb  nocTpociiBi  KaK  OTKpbiTbie,  cnoco6Hbie  «Ha  neTy» 
aaanTupoBaTbca  k  HiMencnnaM  3a  chct  cbohx  OHTononiH  -  6a3  3H3hhh  npcAMCTnoii  o6nacTH,  otmc- 
neHHbix  ot  nporpaMMHoro  Koaa  chctcmbi,  nononHeHiie  KOTopbix  OTKpbiTO  h  aocTynno  ana  cneu.ua- 
jihctob  h  Mcnc,T>KcpoB.  He  hmcioiuhx  naBBiKOB  n p o rp a m m  h  p  0  b  a  n  n  a .  3th  cucTeMbi  cnocooiiBi  HaKan- 
nHBaTB,  oopaoaTBiBaTB  h  npiiMcnaTB  manna  o  npc.TMCTiioii  oGnacra. 

IlpHMeHeHHe  oiiTonorn'iccKoro  noaxona,  nrpaiomero  KmoneByio  pout  b  choco6hocth  areHTOB 
npHHHMaTb  PCIIICIIHH.  MOVKIIO  OnpC.TCnHTB  KaK  COBOKynHOCTB  IIOIlOnilJICMBIX  6a3  3H3HHH,  OmiCBI- 
Baiomux  ociiobiibic  noHaTiia  h  OTHomeHna  npc.TMCTiioii  oGnacra,  a  Taicace  cucnapnn  huh  npaBHna 
noBcncnna  areHTOB  b  (JiopMC  ccMaiiTH'iccKHX  ccTcii.  3Ta  ccMaiiTH'iccKaa  ceTb  mo>kct  coaepacara  KaK 
aeKJiapaTHBHbie,  TaK  h  nponcaypiiBic  KOMnoHeHTbi  h  BKaionaTb  TaKHC  noHaran  (KOHU,enTbi)  KaK  <J)H- 
3hhcckhc  huh  a6cTpaKTHbie  oobcrtbi,  cBOHCTBa,  npoucccBi,  oTHouieHna,  aTpn6yTbi. 

KaacaoMy  nonbjOBaTcnio  b  p a 3 p a 6 aT b i b a c mo m  noaxoac  a aeTca  nporpaMMiiBiii  areHT,  KOTopian 
acHCTBycT  ot  HMeffli  h  no  nopyneniiio  ncnoBCKa  ana  peanH3an,HH  ero  noTpconocTen  h  bo3mo>kho- 
CTcii.  TaKOH  nporpaMMHbiH  areHT,  nacTpanBacMBin  nenoBeKOM  Ha  pemeHne  KOHKpeTHbix  3aaan,  mo- 
>kct  o6Hapy>KHBaTi>  Ba>KiiBic  Rim  Hero  co6biTHa,  BBipaoaTBiBaTB  BapnaiiTBi  pemeHHH  h  c o tjt aco b bi b aT b 
npimiiMacMBic  pemeHna  co  BceMH  ynacraiiKaMH  rmuMoacHCTBua.  Hanpuivrep,  ana  neHCHOHepa,  aB- 
aaiomeroca  BeTepaHOM  rpyaa  -  oonapyvKHTB  pacnpocTpaHaiomHeca  Ha  Hero  norioniiHTcnBUBic  nbro- 
tbi,  ana  nepeccnenna-imBannaa  -  onpcacnnTb  pa3Mep  MaTepHajiBiioii  noMomu,  naiira  opraHH3an.Hio, 
KOTopaa  cmO/Kct  npeaocTaBHTb  eMy  boimcatioctb  paooTBi  Ha  aoMy,  ecan  TaKaa  noTpconocTB  6biaa 
3aaBaeHa  hcmobckom;  oommoMy  nnaocTOM  -  noaoGpaTb  ncneonoc  ynpeacaemie  h  T.a. 

JJflfi  Toro,  'iTOOBi  areHTbi  Moran  HaxoaHTb  BapnaHTbi  pemeHHH  HHaiiBiiayaabHO  ana  Kaacaoro 
'icaoBCKa,  c  v'ictom  KOHKpeTHbix  /KH3IICIIHBIX  cHTyam-m,  ohh  nonynaioT  aocTyn  k  nepcoHaabHbiM 
aaHHbiM  h  6a3aM  3H3hhh  (oHToaornaM),  KOTopbie  MoryT  rpaMOTHO  HHTepnpeTHpoBaTb  h  npiiMeHaTb 
b  HHTepecax  CBoero  BaaacaBiia.  OnucaHne  OHTonorHH  npn  3tom  npeacTaBnaeT  co6oh  ceMaiiTimc- 
CKyio  ceTb  noHaTHH  h  oraomeHiiH,  xapaKTepHbix  a aa  cou,HaabHOH  aJicpBi.  Mcpci  ccMaiiTii'iccKyio 
ceTb  3K3C\tnaapoB  sthx  noHaTHH  h  oraomeHiiH  npeacTaBaaioTca  KOHKpeTHbie  CHTyamiH  Kaacaoro 
rpaacaamma,  k  KOTopbiM  npHMeHaioTca  xpaHamneca  b  6a3e  3H3hhh  npaBHaa  paccyacaemiH  h  npima- 
THa  pemeHHH.  B  pa3pa6aTbiBaeMOM  noaxoae  sto  no3BonaeT  CTponTb  aimaMimccKHe  ceTH  noTpeGHO- 
CTcii  h  B03M0>KH0CTeH  (IIB-cera)  KaK  aaa  rpaacaaH,  TaK  h  aaa  opraHH3an,HH  comiaaBiioH  aJicpBi. 
IloaBaeHHe,  HanpHMep,  noBoro  3aKOHa,  H3MeHaiomero  co  imam,  man  cTaTyc  aenoBCKa,  nnn  H3MeHe- 
HHe  ero  B03M0>KH0CTeH  npn  stom  cpa3y  Bbi3biBaeT  H3MeHeHiie  b  Koii(])HrypanHH  nB-cera  KOHKpeT- 
Horo  acaoBCKa  h  c  ero  coraacua  3anycKaeT  penoaKy  B33HMoaeHCTBHH  h  coraacoBaHHoro  nepecMOT- 
pa  h  npHHaTHa  pemeHHH  bo  Bcex  yiacTByiomux  opraimiaimax. 

Pe3yabTaTbi  B3aHMoaeHCTBHa  rpaacaaH  c  yipoKaciim-iMH  counaabHOH  aJicpBi  MoryT  cocTaBnaTb 
BavKiiyio  ncxoaHyio  ini(])opManHio  aaa  paGora  MeHea>KepoB  no  oprani-nam-m  npoucccoB  ynpaBaeHiia 
aenapTaMeHTOB  counaabHoro  6aoKa,  KOTopbie  CMoryT  onciiiiBaTB  KanecTBO  h  3(|)(|)eKTHBHOCTb  npe- 
aocTaBaaeMbix  Hacenemiio  ycayr,  CBoeBpeMeHHO  ooiiapyaciiBaTB  npo6aeMHbie  CHTyamiH  (HexBaTKa 
t|jHHaHCOBbix  cpeacTB  Ha  Bbiaany  nocoGun,  3aaep>KKa  c  oiJiopMaciniCM  abroT  h  T.a.)  h  npHHHMaTb 
pemeHiia  no  noBbimeHHio  3([)(:[)ckth biiocth  ncnoab3yeMbix  pecypcoB. 
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2  OHTOJiorHH  pecypcoB  ^enapTaMeHTOB  comia.itnoro  d.ioua 

B  nopTane  Bee  pecypcbi  omicbiBaioTca  Ha  ocHOBe  OHTOJiorHH,  xoTopaa  cncnii(|)nnnpycT  Kinone- 
Bbie  noimim  h  OTHomeHna  (pucyHOx  2). 

B  cTpyKType  OHTOJiorHH  pecypcoB  /icnapTaMciiTOB  coujiajibHoro  6aoxa  CaMapcKOH  o6nacTH 
BbmeaaioTca  nna  ypoBHa.  IlepBbiH  ypoBeHb  ( HiiTcncHOHcinbHaa  ceTb)  -  sto  ypoBeHb  OHTOJiora- 
paapaooT'iHKa  chctcmbi,  xoTopbiii  coi/iacT  ceTb  h  cnexiHT  3a  ee  pa3BHTHeM  no  pasuHHiibixi  HanpaBJie- 
HHaM,  miorpa  bbo/iht  hobbic  h  pecTpyKTypnpyeT  cymecTByiomne  6a30Bbie  noHaTna.  BTopon  ypo¬ 
BeHb  (3KCTeHCHOHaJibHaa  ceTb)  -  sto  ypoBeHb  Konclnioro  nonb30BaTe:ia,  xorapbiH  nonojinacT  KaK 
npaBHJIO  3K3eMnjiapbI  pa3JIHHHbIX  XJiaCCOB  CCMailTHHCCKOH  CeTH,  OnHCbIBaa  XOHXpeTHblH  HOBblH 
TipaMaTHHecKHH  TeaTp,  napo/iiiBiH  xop  h  t./i,  a  Taxace  3K3eMnjiapbi  OTHOiuemiH  Meayiy  3K3eMnnapaMH 
pa3JiHHHbix  KnaccoB  [3], 


PucyHOK  2  -  OHTOJiorna  pecypcoB  qenapTaMeHTOB  coqHaubHoro  6jioxa  CaMapcxoii  odaacTH 

OHTOnor-pa3pa6oTHHK  cncTeMbi  onpc;ic.nacT  6a30Bbie  noHaraa  (KJiaccbi)  cncTeMbi,  a  Taxace  ot- 
HomeHHa,  Ha  ocHOBe  xorapbix  ripnxjia;uibie  noab30BaTeJiH  6yayr  onncbiBaTb  cboh  pecypcbi.  3th 
pecypcbi  3a/iaioTca  nyTeM  nncTannnaiinii  odbexTOB  eooTBeTCTByiomHX  xjiaccoB,  npupaima  hm  Hexo- 
TOpblX  CBOHCTB  HJIH  aTpn6yTOB  H  CBa3bIBaHHa  HX  Oripe/lCJTCimBIMH  OTHOUieHHaMH .  Bo3MOaCHOCTb 
jIHHaMHHecxoro  xoiuiexTHBHoro  pa3BHTHa  ceMaHTHHecxoH  cera  pecypcoB  /icnapTaMciiTOB  couHajib- 
hoto  6noxa  CaMapcxoii  ooaacTH  -  0311  a  H3  kjiiohcbbix  ocoocimocTeii  pa3pa6oTaHHOH  cncTeMbi  [2]. 
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2.1  Ea30Bbie  KJiaccu  ohtojioi  im 

Bee  ocHOBHbie  noromiJi,  npiicyTCTByiomHe  b  OHTOJioniii,  onncaHbi  b  bh/ic  KJiaccoB.  Knaccbi  oh- 
TonornH  cncTeMBi  onucbiBaioT  ko  linen™  m  o6nacTH  b 3 a 11 m otic ii ct b  11  h  opraHH3aniiH  b  comiajibHon 
ccjjepe.  Knaccbi  neim Tea  Ha  /(Be  rpynnbi  -  6a30Bbie  KJiaccbi  h  /innaMHHCCKHC  KJiaccbi.  Ba30Bbie  KJiac- 
cbi  vk'cctko  onncaHbi  b  CTaTH'iccKOH  HacTH  OHTOnornH,  hx  CTpyKTypa  HeH3MeHHa,  OHH  He  MOryT  6bitb 
ynajieHbi.  B  to  >kc  b  pc  via  /1 11  n a m m  ii  e  c  k  h  e  KJiaccbi  jibjijiiotcji  iracuc/uiHKaMH  6a30Bbix  OHTOJioniHecKHX 
KJiaccoB  h  omicbiBaioTCJi  noJiB30BaTeJi3MH  huh  HH>KeHepaMH  no  3HaHHio  no  Mepe  OKcnjiyaTaniui  chc- 
TeMbi. 

Ba30BbiMH  KJiaccaMH  ohtojiothh  hbjijiiotcji:  CydbeKnm  (Opzanu3aifuu,  Jlunmcmu),  Odbeumbi, 
ffemnejibHocmb  (Codbimun,  TlpoeKmu,  3adanu),  Bo3MOMcuocmu  u  nompedmemu.  Knacc  Cydbemn  - 
3to  6a30Bbin  KJiacc  ana  onncamia  pa3JiHHHbix  cy6beKTOB  /ichtcjtbiiocth  (opraHH3au,HH,  <f>H3HueGKne 
Jinna).  Knacc  Odbeian  aanaencfi  6a30BbiM  KJiaccoM  ana  oimcaima  Bcex  MaTepnaJibHbix  pecypcoB. 
Knacc  flenmejibuocmb  ripe/iiianra'ien  ana  oimcaima  opraHH3au,Hen  aioooro  nii/ia  nejrrenbHOCTH,  a 
TaioKe  3a^an,  KOToptiH  OHa  mo>kct  BbinoniuiTb.  Knacc  Bo3MO.ncHOcmu  u  nompeduoemu  npeflHa3HaneH 
ana  oniicainiji  cy6i.eKTOM  nejrrejibHOCTH  cbohx  bobmovkiioctch.  hto  yMeeT  nenaTb  h  noTpeonocTeii,  b 
1 1  c \t  ny>K/iacTcn.  Bobmovkiioctb  ana  0/1  non  oprammHHH  mo>kct  ABJiaTBca  iiOTpconocTBio  /ipyroH 
opraHH3apHH. 

2.2  /jHHaMHHecKaa  iiac  i  b  OHrauormi 

/],HHaMHHecKaa  naerb  ohtohothh  xpanmen  b  E/J  h  co/iepvKUT  iraoop  onpe/icneniiBix  nonb30Ba- 
TeJisMH  KJiaccoB,  3K3C\in.nnpoB.  orpanii'icniiii  h  othohichiih.  A/iMiiimcTpaTopy  chctcmbi  npe/iociaB- 
naenca  B03M0)KH0CTb  caMOCTOUTenbHO  onucbiBaTb  noTOMKOB  6a30Bbix  KJiaccoB,  a  Tax  >Ke  3anaBaTb 
npaBHna,  npn  KOTopbix  y c t a n a b  jih  b a  1  o tc n  othohichiiji  MOK.ny  3K3C\in.nnpa\iH  KJiaccoB  huh  caMOMy 
ycTaHaBJiHBaTB  TaKi-ic  othohichuji. 

/^HHaMHHecKHMH  noTOMKaMH  6a30Bbix  KJiaccoB  MoryT  6bitb  c-nc/iyiomiie  noHSTira:  y  OpraHH3a- 
hhh  -  Opecwmaifuu  coifuajibHoii  3aufumbi,  Canamopuu,  nancuonambi,  Tlpummu,  Opeamoaifuu 
3dpaeooxpaueHun,  IIojiukjiuhuku,  Eojibnuifbi,  fluazmemuneeme  ifeumpbi,  Anmexu,  Opzamoaifuu 
Kyjibtnypbi,  Eu6nuomem,  Teampu,  Kummeampu,  My3eu,  flo.ua  Kyjibmypu  ,  Teopnecme  KOJiJieKtnu- 
ebi,  BY3bi,  UIkojiu,  flemcKue  cadbi  h  T.n.;  y  Jlunmcmu  -  Pymeodumejiu,  Amnepbi,  Tlpenodaeamejiu, 
PaoonmuKu  3dpaeooxp  anemia,  PadomuuKu  coifuajibHoii  apepu,  IlojiumuKu,  Tlucamejiu,  XydootcnuKu, 
ynemie  h  T.n.;  y  Codbimm  -  CneKmaioiu,  Bbicmaem,  Kompepenifuu,  IJpeseumaifuu,  Bu3umu,  Kon- 
ifepmbi,  KuHO(pwibMbi,  Komypcbi,  Oecmueanu  h  T.n.;  y  Bo3M03KHOcmu  u  nompedmemu  -  Phupop- 
Maifim,  Odynenue,  Teopnecmu  nomemfucui,  flocyz,  Enazomeopumejibmcmb,  Tpydoycmpoucmeo,  O3- 
dopoejieuue,  Coifuajibuoe  odcjiyotcueanue,  Mamepuajibuo-mexHunecKue pecypcbi  h  T.n. 

y  Ka>K/ioro  /n-maMHHCCKH  onucaHHoro  KJiacca,  MoryT  6bitb  /innaMiiHCCKH  coa/iaiiBi  aTpiiGy™, 
xapaKTepHbie  tojibko  3TOMy  KJiaccy. 

2.3  Onticamie  opraiiiiiauiiii 

IIpn  C03,naiiHii  cTpyKTypti  opraHH3au,HH,  ncooxo.niiMO  onucaTb  aTpuByra,  a  TaioKe  OTiioineniin. 
KOToptiMH  opranujauHn  CBjnana  c  pai.nii'niBiMH  pecypcaMH.  Ba30BbiH  KJiacc  Opzaiunauua  HMeeT 
cneayromne  aTpuByra:  Haimemeauue  opzauuianuu,  Adpec  opzaumaifuu,  Kounumniibiu  meneepou 
opzauu3ai{uu,  Hanpaenenue  padomu.  3th  aTpuByry  hbjijhotcji  CTaTHHecKHMH  y  6a30Boro  KJiacca 
opraHH3apHH.  y  ,n  11  n a \i n 'i c c k h x  noTOMKOB  KJiacca  opraiiiiBanmi.  cnucoK  aTpn6yTOB  movkiio  pacrnn- 
paTb,  HanpiiMep,  sto  MoryT  6bitb:  npomeodcmeeuHbie  moiifadu,  BMecmuMocmb  3am,  Hcuimue  cue- 
mi,  Hammue  duazuocmmecKozo  odopydoeaum  h  T.n. 

Othohichuji,  cBJiBBiBaiomnc  6a30Bbra  KJiacc  0pzauu3ai\m  c  .npyniMii  6a30BbiMH  KJiaccaMii:  co- 
Tpy.nnuKH  opranu  janiiH  (JImmcmb  nennemcn  compydnuKOM  Opzauuzanuu,  JImmcmb  aenaemca 
pyKoeodumeneM  Opzamnanuu),  MaTcpnajibiiBic  pecypcbi  opraini3anHn  (Opzamnanufi  ejiadeem 
OdheKiu),  MeponpiMTiia  upoBo.niivnnc  opraiijiBanncii  {Opzauu3ai\m  nennemcn  opzamnamopoM  Me- 
ponpunmun),  kjihciitbi  opraHH3au,HH  (Cydbeumbi  nennemcn  KjiueiimoM  Opzamnanuu),  cnoncopbi 
opraHH3aHHH  {Cydbemm  nennemcn  cnoHcopoM  0pzaHU3ai{uu),  napTiicpBi  opranjiiami h  (Cydbennm 
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nejinemcn  napmnepoM  Opaaiiu3ai{iiu),  bo3mo>khocth  oprammiiHH  (Opeaiimaifini  UMeem  vosmo.vc- 
Hocmb  Bo3MOOKHOcmb),  noTpe6HOCTH  opraiiHaanHH  (OpaanmauwA  UMeem  nompennoenih  IJompe6- 
Hocmb),  mxiHHiieniiBie  opraimaaiiHH  ( 0pzanu3aifuu  nodmmnemcn  Opaunmuumi) 

3  Hcnojib30BaHHe  nopTajia 

J\jm  noiy'ienHi  Bcex  n p c/iocTa Bjuie m hi x  nopTanoM  cepBHCOB  noibioBaTcuo  iicooxo.ihmo  3ape- 
rncTpHpoBaTbca  b  chctcmc  h  omicaTB  KapTy  HHTepecoB  (pncyHOK  3),  a  TaK>Ke  HacTpoHTB  cboh  bo3- 
Mo>KHocTH  h  noTpe6HocTH.  IlpH  3tom  eMy  oyiCT  Bti^eneH  nepcoHajibHbiH  areHT,  kotopbih  oyiCT 
npHHHMaTb  ynacrae  b  neperoBopax  c  areHTaMH  Bcex  pecypcoB,  inn  BBWBJieHiia  naHooicc  HHTepec- 

HBIX. 

KapTa  HHTepecoB  bbibo/ihtch  b  bh.ic  /icpcBa 
KJiaCCOB  nOHJITHH  H  3K3eMniMpOB  ripCIMCTIlOH  OHTO- 
jiothh,  h  nonb30BaTeni>  MonceT  yKa3aTb  cboio  CTe- 
neHb  HHTepeca  k  KaiKiOMy  H3  hhx.  HaCTpoinca  KapTBi 
HHTepecoB  (pncyHOK  3)  CBiiana  c  HacTpoHKOH  ypoB- 
Hen  cjiokciihm  3a  TiinaMH  (KJiaccaMH)  pecypcoB  hjih 
onpeAeneHHtiMH  3K3eMniMpaMH  pecypcoB,  a  TaioKe 
napaMeTpaMH  H3BemeHHJi. 

C  noMombK)  (})niiBTpa  cioKcimj-i  mo>kho  Ha- 
CTpoHTB  orpaHHHeHHJi  Ha  onoBemeHHe  no  e-mail  o 
nOflBJieHHH  HOBBIX  peCypCOB  HUH  THnOB  (KnaCCOB) 
pecypcoB  b  nopTane.  T.e.  Ha  e-mail  nonB30BaTenn 
oy.iyT  nocbuiaTbca  hibcihciihi-i  o  noABneHiiii  b  chc- 
TeMe  toubko  Tex  hobbix  pecypcoB  huh  KnaccoB  pe¬ 
cypcoB,  ypOBHH  HHTepecoB  KOTOpBIX  BBime  0%.  Bo- 
jtcc  toto,  ecnH  nonB30BaTenB  yica>KeT  lOCTaTO'ino 
bbicokhh  ypoBeHB  HHTepeca  k  pecypcy,  to  cncTeMa 
nponiBc.iCT  noncK  pecypcoB,  cnynaniibix  c  TCKyniHM 
PncyHOK  3  -  HacTpoiiKa  KapTBi  HHTepecoB  ncpci  OTHomeHHe,  npn  stom  hx  ypoBeHB  HHTepeca 

6yieT  paBeH  70%  ot  ypoBHa  HHTepeca  TCKyincro 
pecypca,  TaK  KaK  nonB30BaTenB  He  yKaian  hbho,  hto  naiiicimbie  pecypcBi  eMy  HHTepecHBi.  Hanpn- 
Mep,  ecnH  nonB30BaTenB  yKa3an  ypoBeHB  HHTepeca  k  KHHOTeaTpy  “3BC3,ia”  paBHBiMH  hjih  BBime  20%, 
to  eMy  oyiCT  npiixoimb  onoBemeHHe  o  coobithhx.  cniianiibix  c  sthm  kuhotc aTpoM . 

KpOMe  5IBHOH  HaCTpOHKH  n0JIB30BaTeJieM  CBOeii  KapTBi  HHTepecoB  B  nopTane  HMCCTCH  B03M05K- 
hoctb  HaKonjieHHH  HeHBHOH  KapTBi  HHTepecoB  nonB30BaTeJia.  /JiiHaMHiecKan  MOienB  iichbiibix 
npeanoHTeHHH  nonB30BaTenn  mciimctch  caMoii  CHCTeMOH  nocpe.iCTBOM  c6opa  Mii(|)opMai[HH  o  nonB- 
30BaTene  (KaKHe  pa3ienBi  nocemaeT  name,  Kyia  coBceM  He  laxoim),  h  lanbiicHiiicro  ee  anannia. 

IIojib30b aTe jih  h  opraHH3apHH  TaK>Ke  Moryr  HacTpoHTB  cboh  bo3mo>khocth  h  noTpconocTH  (pn- 
cyHOK  4).  B  cnncKe  B03M0)KH0CTeH  OToGpavKaioTCH  nainaum,  onueaHHBix  B03M0>KH0CTeH.  Mtoobi 
pe/iaKTHpoBaTB  napaMeTpBi  bo3mo)khocth  iicooxo.ihmo  meJiKHyTB  Ha  Ha3BaHHH  bo3mo>khocth,  nocne 
3toto  OTKpBiBaeTcn  cfiopMa  pm  pc.iaKTHpoBaiiHi  napaMeTpoB  bo3moikhocth.  j\nn  yianeHiui  boimok- 
HOCTH  IICOOXO.IHMO  IHCJIKIiyTB  Ha  KHOnKe  ydajiumb  HanpOTHB  Ha3BaHHH  B03M05KH0CTH,  npn  3TOM  H3 
CHCTeMBi  yianacTCJi  3K3eMnnnp  bobmovkhocth.  JJpx  .icoaBicnni-i  hoboh  boimovkhocth  hcooxo.ihmo 
menKHyTB  Ha  KHonKy  JJouamnih.  npn  stom  b  paoo'iCM  none  nonBJiaeTcn  (|iopMa  inn  oimcaima  hoboh 

B03M05KH0CTH. 

IlpH  OnHCaHHH  HOBOH  BOIMOVKHOCTH  IICOOXO.IHMO  BBlOpaTB  KJiaCC  BOIMOVKHOCTH  H3  Bbina.iaiO- 
mero  cnucKa.  IIpn  Bbioopc  pa3HBix  KJiaccoB  bo3movkhocth  mciihiotch  nonn  JJ o  no  maim  eji  m  me  na- 
cmpouKU  e03M03KH0cmu  h  Bo3MOOKHbie  onmouieHun,  KOTopBie  3aBHCnT  ot  OHTOJiorHHecKoro  onuca- 
hhh  pa3HBix  KJiaccoB.  jlaicc  iicooxo.ihmo  onncaTB  3aronoBOK,  KapTHHKy  h  TeKCT  paccbiiKH  c  npc.i- 


hteCTpcwo  KapTbi  Bamx  vtrrepecce 

CpMaifw 

Kyffciypa  h  cnopr 
3apaeooxpaH»«« 

fleoapTaHewT  couwattCM  jauntw 
bnaroTBcpure^be  cpraKcautv 
_J  rVaownatbi 

r'ea6imTau»o*%«  ueHipw 

i  (i|nitij«»i  til  nfXHLMMi 

Uewrp»si  noftBxrwueoflCM  ncmun 
MM<T9pciBa  Tpy«  m  ccu^arfcxxo 
P.HHIJ!  pfLiri««4M  [  kl 

Dopo  ms** n  ccotarue*  xnepnow 

rjiykiiu*  j>  iniktHgi 

Connan>»«e  rpMOiw 


tCuiecTBea+bie 
3  ccpaseai* 

rcwMep'eoMe  opraKGaw*« 
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nc»KeHHeM  no  otoh  bo3mo>khocth.  3tot  tckct  oyncT 
paccbiaaTbcn  Ha  peaeByio  aynuxopmo.  nocne  XToro 

M05KH0  HaCTpOHTB  IlCJTCByiO  ay/IMTOpHIO,  Ha  KOTO- 

pyio  noiiiCT  paccBimca  (pncyHOK  4).  IloMeHaa  hjih 
otmciihh  ranoHKy  mo>kho  a  kt  m  b  m  3  m  p  o  b  ax  b  paccbuiKy 
Ha  3aAaHHyio  aynmopHio.  Onncanne  opraiiHianHa- 
mh  h  rpavK/ianaMix  cbohx  noTpconocTCH  aHajioniHHO 
onucaimio  bobmovkiioctch. 

riocne  oriHcani-iH  cy6i.eKTaMH  /icHTCJibiiocTH 

CBOHX  B03M05KH0CTCH  H  nOTpe6HOCTCH,  HaCTpOHKH 
UCJIcboh  ay,XHTopmt  h  nepnojia  aKTHBH3au,HH  areHTa, 
aanycKacTca  MaT'imir  Ha  noncK  B03M0)KHbix  npc/i- 
Jio>KeHHH.  AKTHBH3aiiHa  areHTa  nponcxoflHT  nepno- 
HHHcckh  licpc3  yKa3aHHbiii  npoMeacyTOK  BpeMeHH 
HacTpaHBaeMLiH  b  iiepuc/ic  aKTHBH3annn  areHTa. 

HaH/ieHHBie  npe/UJOKCimM  OTo6pa>KaioTca  b 
BHjie  cnncKa  coo6iuchhh  h  nocTynHBHiHX  npe/rno- 
>KeHHH,  OTCOpTHpOBaHHBIX  no  naTC.  KaVk'/lOC  coo6- 
meHne  HMeeT  naTy,  3arojioBOK,  hctohhhk  cooomeima.  cTaTyc.  Ilpn  ihcjihkc  Ha  3aronoBKe  coo6me- 
ima,  ripoHcxo.THT  nepexo/i  k  noiiHOMy  tckctv  cooomeima.  Ilpn  ihcjihkc  Ha  hctohhhk  cooomeniiH 
ocymecTBJiaeTca  ncpexo/i  Ha  cyObCKT  aeaTenbHocra,  ot  KOToporo  npHuuio  coo6mefflie  hjih  c  koto- 
ptiM  oho  CBM3ano.  Ilpn  ihcjthkc  Ha  CTaTyc  OTODpavKacTca  peaKiina  noJib30BaTeJin  Ha  coo6meHHe,  mo- 
*eT  obitb:  Otkjiohhji,  IIpHHaji,  He  oripe/icjicno.  nojib30BaTenH  Taxace  HMeioT  bobmovkiioctb  ouciihtb 
ycnyry  h  ocTaBHTb  cBoe  MHeHHe. 

Bee  3th  coooiiieniia  TaioKe  /lyonupyioTca  Ha  e-mail  iio-Xb30BaTC-xcii. 

nopTaji  oona/iacT  TaK>KC  pa.xoM  nonoJiiiHTCJibiibix  eepBHCOB  TaKHX  KaK  npocMOTp  Bcex  pecyp- 
cob  nopTajia,  oocy/K.xeime  pecypcoB,  BbicTaBJicime  ouphkh  h  npocMOTp  peHn-mra  pecypcoB,  npo- 
CMOTp  cnncKa  coobithh  ( Meponpmnxiii).  noncK  no  KjnoncBbiM  cnoBaM,  o6meHHe  no-iBBOBaTC-xeii  b 
peiKHMe  (Jiopyxia  h  T.n. 

HHTepHeT-nopTaji  peajiH30BaH  Ha  6a3e  h iicipy  McnTajTbnoii  chctcmbi  MAWAE  [1], 

3aKJiiOHeHHe 

B  nacTOHincii  pa6oTe  npencTaBJien  MyabTuarcirmbiH  MiiTepneT-nopTaji  ansi  HiiTerpamiH  pecyp¬ 
coB  ,icnapTa\ienTOB  coipiajibHoro  O.xoKa  CaMapcKOH  o6-xacTH,  co'i/iaimbiii  b  paMKax  llepBOH  OHepe/iH 
cncTeMBi  ynpaBneHHJi  pernoHOM  c  npHMeHeHHeM  MyjibTHareHTHbix  tcxhojiothh 

B  nopTane  Ka>K/ibiH  pecypc  h  KanyibiH  noJibiOBaTCJib  noJiynaioT  areHTOB,  KOTopbie  /ici-iciByioT 
Ha  ocHOBaHHH  cbohx  cxpaTon-iii,  nacTpaHBacMwx  nojn/JOBaTCJTCM,  noJiynaioT  bo3movkiioctb  npiiHH- 
MaTb  pemeHne  h  /loroBapuBaTbca  MOK.xy  co6oh  o  tom,  KaKoii  pecypc  nopTajia  oy/ieT  hbjihtbch  nan- 
6oJiee  HHTepecHbiM  h  neooxo/iHMbiM  noJib30BaTeJiK).  nopTan  HBJiaeTcn  OTKpbiToii  caMopa3BHBaio- 
IlICHCfl  CHCTeMOH,  CO.XCp'/KailHC  KOTOpOH  MOVKCT  nOnOJIHHTbCa  BCeMH  3aH  I  ITCpCCOBa  I  III  BI M  H  OpraHH3a- 
hhjimh  h  i t oji B 3 o b a t c.x h m 1 1 .  nopTaji  o6ecneHHBaeT  HUTcrpaiiHio  opranixjaiiHM  couHajibHoii  cfjicpbi 
pernoHa  h  aKTHBH3aipno  b 3 a h m o/ic is ct b h n  mok/iv  hhmh  ana  peajiH3aiiHH  noTpconocTcii  h  bobmovk- 
iioctcm  rpavKaaii  pen-iona. 

TaKHM  o6pa30M,  /laimaa  cncTeMa  o6ecneHHBaeT  CKB03Hyio,  ot  ypoBiia  B3aHMoacHCTBna  c  rpa- 
>KaaHHHOM  -  ao  ypoBiia  ynpaBJieHiia  pecypcaMH  acnapTavicnTOB  couHajibHoro  6aoKa,  nonncpvKKy 
npHHaTHa  pemeHHH,  oajHpyiomyioca  Ha  jnaimax,  hto  no3BoaaeT  MeHea>KepaM  opraimaanHii  caMO- 
CTOHTC.xbno  nononnaTb  oHToaorHH  h  pa3BHBaTb  CHCTeMy  h,  tcm  caMbiM,  coKpaTHTb  3aTpaTbi  Ha  pa3- 
pa6oTKy  h  conpoBovfcacimc  cncTeMbi. 


"ripeflocTaB/ieHne  nbroTHbix  nyTeBOK" 


CBOHCTBa: 


TeKCT  paccbinKM : 

npeflocTaBneHue  nbroTHbix 

-1 

nyTeBOK 

_ 

nepixoA  paccbinKM : 

2  pa3aefleHb 

non: 

He  onpeaeneHO 

- 

B03pacT : 

1 

Couna/ibHbiH  CTaTyc : 

|  He  onpeaeneno 

H 

CTOMMOCTb ! 

1 

1 

Pecypcbl  B03M0XH0CTM : 

[  flo6aBMTb  ~) 

CouwanbHbie  KaTeropwM : 

[  flo6aBMTb  ~) 

Ue/ieBan  ayflUTopun: 

0  noncK  npeAnoxeHMM  no  Tuny  bo3moxhocth 

□  Pa30cnaTb  Ha  Bbi6paHHbie  couManbHbie  KaTeropnn 

□  Pa30cnaTb  na  rpax/iaH  c  Bbi6paHHbiM  couwanbHbiM  CTaTycoM 

□  Pa30cnaTb  wa  rpax/iaH,  nonb30BaBLUHxca  ycnyraMM  opraHM3a4MH 

□  Pa30cnaTb  npeAnoxeHwa  Ha  rpaxflaH  c  aHanorMiHbiMW  CBOMCTBaMH 

□  PasocnaTb  npefl/ioxeHMfl  Ha  rpax^aH  c  ananorHMHofi  B03M0XH0CTbto 

□  PasocnaTb  Ha  LUMpoKyKD  ayAHTopMHa 


|  flpHHflTb  |  |  OtMBHHTb  | 


PncyHOK  4  -  OnucaHiie  bo3mojkhocth 
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Abstract 

The  study  presents  the  approach  to  the  economical  development  strategy  in  Murmansk 
region  based  on  the  synthesis  and  analysis  of  the  system  dynamic  models.  The  method 
allows  to  estimate  the  worked  out  strategies  as  to  the  implementation  “possibility”  in 
socioeconomic  system  By  the  “movement”  trajectories  analysis  of  the  dynamic  model 
within  its  internal  conditions  bounds. 

BBeaemie 

B  nacTonmec  Bp c vm  cymecTBemro  B03pocnn  xpeooBaqqji  k  p  a  q  q o n an b n o m y  ooocnoBaniuo 
ynpaBneHuecKnx  pcmcniiii.  Bniunomux  Ha  paxnqqqBie  acncKTBi  (JiynKnuonupoBanmi  counajibHO- 
okoiiomh'icckhx  cucTeM  h  peanH3yiomnx  CTpaTernn  hx  6ecKpn3HCHoro  pa3BHTHH.  Mouuibim  tojih- 
kom  qua  iiccncqoBaimii  b  stoii  oonacxq  nocny>KHi[H  c  o  q  q  an  a  n  o  -  3  k  o  q  o  m  q  u  c  c  k  q  e  xpaqafiopMaqqq. 
npoHiomcnumc  b  Pocchh  b  Hauane  1990-x  ro/iOB.  BbicTpoe  pa3pymeHHe  CTaporo  yicnaqa  >kh3hh 
npHBeno  k  noBbimeHino  nconpcAcncimocTH  b  pcmcnim  xaqaq  ynpaBnemra  c o q h an b n o - 3 ko n o m h - 
uecKHMH  cucTeMaMH,  ocoocqqo  pernoHajibHoro  ypoBHa,  Tax  KaK  pernoHbi  nonyqqnq  oonbmyio  ca- 
\f o c t o h t c n b q o c t b .  He  HMea  /locxaxoqqoro  onbixa  ynpaBneHHS  qaace  b  CTapbix  ycnoBiiax.  B  ceBepHbix 
pernoHax  BcncqcTBqc  3KOHOMHuecKoro  cnaqa  B03HHKna  HeycTOHHHBaa  q  c  m  o  rp  a  (])  q  q  c  c  k  a  a  cqxyaqqa. 
onacHaa  HeobpaTHMbiMH  HeraTHBHbiMH  H3MeHeHiMMH  b  3KOHOMHKe  h  npyrqx  afiepax  >kh3hh.  B  co- 
BpeMeHHon  3KOHOMHuecKOH  Teopiin  HeT  eqiiHoro  MHeHini  o  qpqqqqax  npoHcinequiero  cnaqa  h 
qpcqqocBinKax  BOiMoncqoro  sKOHOMnuecKoro  pocTa  [1-3].  OcTpo  Bcxana  npoonevta  ou,eHKH  i iocneq- 
ctbhh  npuHHMaeMbix  pemeHHH,  b  nacTHOCTH  Ha  penioHajibHOM  ypoBHe.  B  CBa3H  c  sthm  b  nocncqqec 
BpeMH  penioHajibHOH  TeMaTHKe  nocBameHO  OonBmoc  KonnuecTBO  qccncqoBaqqii.  3to  coxqaqqc  mo- 
qcncii  TeppHTopnajibHoro  co q  q an b i io- 3 ko i i o m q q cc ko ro  paxBqxqa  pernoHOB  [1],  pa3pa6oTKa  Mexa- 
hh3mob  SKonornuecKH  ycTOHHHBoro  pa3BHTi«i  [2],  HccqeqoBamie  qpooncM  (jieqepanqxMa  h  MecTHoro 
caMoynpaBneHiui  [3]  h  qp. 

1  CncTeMHaH  qimaiviiiKa  b  MoqcjiiipoBaiiiin  coijHajibHO-3KOHOMHHecKHx  chctcm 

9 kc q cp q m c i nan b  q  bi  e  B03qeHCXBHa  Ha  pernoHajibHbie  c  o  h  h  an  b  q  o  -  3  k  o  q  o  \  r  h  u  c  c  k  q  c  eqcTCMBi  no 
MHorHM  qpqqqqaxt  (orpamiHeHHbie  BpcvicqqBic  paMKH,  onacHOCTb  HeobpaTHMbix  H3MeHeHHH,  bbico- 
Kaa  ctohmoctb  h  ,xp.)  oOBi'qio  qcB03\io>KqBi  huh  qc>KcnaTcnBqBi.  nosTOMy  ochobhbim  mcto.xom  H3y- 
ueHini  h  npomoaqpoBaqqa  noBeqeHna  TaKHX  cucTeM  cnyaaiT  MoqcnqpoBaqqc.  MoqcnqpoBaqqc  co- 
HH3JIBH0  -3KOHOMHHeCKHX  CHCTeM  C  qOCTaTOHHOIl  qqfl  nOIiyHeHHJI  npaKTHHeCKH  3HaHHMBIX  pC3ynBTa- 


Pa6oTa  BbinojiHeHa  npH  noaaep^Ke  POOM  (npoeKT  02-07-90074). 
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TOB  MHOrOCTOpOHHOCTBK)  3aCTaBJiaeT  paCCM3TpHBaTB  HX  KaK  CUTOKHBie  AHIiaMH'ICCKHC  CHCTeMBI  c 
M I IO/KCCT B C II 1 1 BI M H  BHeiHHHMH  H  BHyTpeHHHMH  CBa'MMIi  y'lHTBIBaTB  pa3H006pa3Hbie  HII(|)OpMaHHOII- 
Htie,  c|)imaiicoBBic,  MaTepnajitHBie,  TiiepreTH'iccKHe  noTOKH,  n p cny  c m ht  p  h  b  a  t  b  aHajiH3  nocJieACTBHH 
H  3  VI C 1 1 C 1 1 II  >1  HX  CTpyKTypbl,  KPH3HCHBIX  CHTyailHH  H  T.n. 

OaHOH  H3  BaVKIIciilllHX  OCo6eHHOCTeH  COU,HajIBHO-3KOHOMHHeCKHX  CHCTCM  aBTaCTCT  HajIHHHe 
6onbmoro  nucna  o6paTHbix  CBaacH  h  chjilhoc  B3aHMHoe  B.THaiinc  MOKAy  napaMeTpaMH  CHCTeMbi.  To 
ecTb  b  cucTeivie  npaKTii'iccKH  oTcyTCTByioT  He3aBHCHMbie  ynpaB.Taioiiine  napaMeTpbi.  flaace  BHeniHue 
B3aHMOaeHCTBIM  BO  MHOrOM  3aBHCaT  OT  COCTOaHHa  H  pe3yHbTaTOB  (JiyHKHHOHHpOBaHHa  CaMOH  CHC¬ 
TeMbi.  C  cepe/iHiibi  1980-x  toaob  uiKona  H.  npuroaciiHa  [4]  pa3BHBaeT  no/ixo/i.  cornacHO  KOTopoMy 
B  P33BHTHH  JH060H  CA05KH0H  CHCTeMbi  'ICpCTyiOTCa  nCpHO.TBI,  B  TC'ICIIHC  KOTOpbIX  CHCTCMa  BC.TCT 
ccoa  to  KaK  «b  ochobhom  .TCTepMHiiHpoBaimaa»,  to  KaK  «b  ochobhom  cnyHaHHaa».  Ha  npHHHHnH- 
aUbHyiO  HeB03M0)KH0CTL  nOJIHOTbl  HII(]lOpMaHH  H  O  GA05KH0H  CHCTeMe  B  OKpeCTHOCTH  OHlJiypKaHHH 
yKa3biBan  aKancMHK  H.H.  MonceeB  [5].  TaKHM  o6pa30M,  ochobhoh  npo6neMOH  MOAemipoBaHiia 
C-TO/KI I  BIX  CHCTeM  npH  IlCAOCTaTOHIlOH  IIII(]lOpMaHH  H  06  HX  (JiynKIIHOIlHpOBailHH  HBJiaeTCJI  ooccnc'ic- 
Hue  ancKBaTiiocTii  co3,TaBac\ioii  mo.tc.t  h  o6beKTy  MOAemipoBaHHa.  3a^ana  TaKoro  MO.TC.TupoBaiiHa 
BblXOAHT  3a  paMKH  (JlOpMajIbHLIX  nOCTaHOBOK  H  CymeCTBeHHO  Orpailll'IHBaCT  B03M0)KH0CTL  npHMeHe- 
hhh  m aT c m a t ii ri e c km x  mcto.tob  onucaima  noBcncima  chctcm  Ha  6a3e  CTaTHCTHHecKoro  MaTepnana. 

noncK  nyTeii  npeoAoneHiia  npo6neM  b  inyHcimii  c o 1 1 h an b 1 1 o - 3 ko i  i  o  m  h  h  cc  k  h x  chctcm,  cBaian- 
HblX  C  3THMH  OCOOCIIIIOCTJIMH.  npHBeH  K  IlOaB.TCIlHIO  B  1960-X  rO.TaX  CneHHajIH3HpOBaHHOrO  MCTO/ia 
HMHTaU,HOHHOrO  MOACJIHpOBaHHa  -  MCTO.Ta  CHCTCMHOH  AHIiaMHKH.  /],aHHbIH  MCTO.T,  ripCT-TO>KCIIIIBIH 
/],}KeeM  OopCCTCpOM  [6],  'iapCKOMCIl.TOBa.T  ce6a  KaK  3(|)c|)eKTHBHbIH  1 10,1X0.3  K  HiyHCIlHIO  IlOBC.TCIlIia 
c.BO/Ki i bix  Tpyniio  (]) o p \i ilb h 3 y c \i b i x  CHCTeM.  CucTCMiiaa  HHiiaMHKa  b  iiacToamcc  BpcMa  ycneuiHo 
paiBHBacTCM  b  pa3Hbix  CTpaHax.  Mcto.t  chctcmhoh  /iHiiaMHKH  no3BonaeT  Hccne^OBaTb  riOBe.Teiiiie 
CJTO/KI I  BIX  CHCTeM,  OIlHpaaCB  Ha  B03M02KH0CTH  KOMnLIOTepHOTO  MOAC-THpOBailHa.  B  OTJIIlHHe  OT  «Tpa- 
flHHHOHHbIX»  MCTO.TOB  KOMnLIOTepHOTO  M  O.TCJT  H  p  O  B  a  1 1 H a  CHCTCM  I IBT  .THIiaMHKa  He  Tpe6yeT  nOCTpOe- 
HHH  MaTCMaTHHCCKOH  MO.TC.T  IT  HCC-TC.TyCMOrO  o6beKTa  B  Tpa.THHHOIlHOH  (flOpMC,  a  .TaCT  HCCTC.TOBaTC- 
jiio  HHCTpyMeHTapHH  ana  m o.t  cjt  h  po  b  a  1 1  h  a :  KOMnbioTepHbie  mo.tc.t  h  chctcmhlix  t.tcmciitob  h  CBa3eii 
Meacny  hhmh.  3to  no3BoiiaeT  cTpoiiTb  mo.tc.t  h  coBepiueHHo  paiiioii  cTeneHH  c.tovktiocth  h  6bicTpo 
nonynaTb  pe3ynbTaTbi  MO.TC.TupoBaiiHa  ana  pa3Hbix  napaMeTpoB  mo.tc.t  cii.  IIoao6ho  bccm  moiuhlim 
cpc.TCTBaM,  cymecTBeHHO  3aBHcamHM  ot  HCKyccTBa  hx  npiiMeHeHna,  CHCTeMHaa  TiniaMMKa  cnoco6Ha 
Attb  KaK  o'iciiB  xopomne,  TaK  h  o'iciiB  nnoxne  pcsyji btttbb  IIoSTOMy  ana  npiiHaTiia  pemeHnii  Ha 
0CH0B3HHH  pC3yJT  BTaTOB  THIiaMHHCCKOrO  MO.TC.T  II  pO  B  a  1 1 H  T  BaVKIlO  aCHO  npCTCTaB.TaTB  CMLICJI  BBO.TH- 
mlix  Tonymciiiiii  npn  CHHTe3e  .THiiaMH'iccKoii  mo.tc.t  h.  ITpouccc  CHHTe3a  mo.tc.tch  chctcmhoh  AHiia- 
MHKH  OCHOBaH  Ha  MeHTajIbHbIX  MO.TC.TaX !  .THIiaMHHCCKHC  MO.TC.T H  C03,Tai0T  KOJIJieKTHBLI  3KCnepT0B,  II 
CHHTe3  npHeMJieMOH  ana  npaKTii'iccKoro  ncnonb30BaHHa  .THiiaMH'iccKoii  mo.tc.t  h  mo>kct  3aHHMaTb 
AO  HeCKOJIbKHX  ACT.  ABTOpaMH  pa3pa60TaH  OpHTHHajIbHblH  MCTO.T  KOIlIICnTya.TBIIOrO  CHHTe3a  .THIia- 
MHHeCKHX  MO.TC.TCH  C-TOVKIIBIX  CHCTCM.  MCTO.T  OCHOBaH  Ha  HCn0JIb30BaHHH  KOIlUCnTyajIBIIOH  MO.TC.T  IT 
KaK  CpeACTBa  (])0p\HLTH3aHH  H  3KCnepTHbIX  3HaHHH,  HTO  n03B0IIHII0  aBTOMaTH3HpOBaTL  Iiai-IOO-TCC 
Tpy.TOCMKHH  3Tan  ,THIia\1HlICCKOrO  M  O.T  C.T  II  pO  B  a  1 1 II T  -  CHHTC3  MO.TC.T  H  CHCTCMHOH  .THIiaMHKH  [7]. 

2  CncTeMHO-AHHaMHHecKaH  Moaejib  MypMaHCKoii  oGjiacra 

Pa3pa6oTKa  c  h ct  c  m  i  i  o - t  h  i  i  a  m  h  'i c c  k  h  x  mo.tc.t  cii  co  i  ih  ilt  b  i  io- 3  ko  i  i  o  m  h  h  cc  ko  ii  chctcmli  pernoHa 
iicooxo.THMa  AJia  uccneAOBaHna  pai.TH'iiiBix  cuciiapucB  ero  pa3BHTiia  c  hc.tbki  Bbipa6oTKH  CTpaTernn, 
cooTBeTCTByiomeH  6ecKpii3HCHOMy  pa3BHTHio.  3Ta  sa.Ta'ia  HMeeT  paA  cricnn(]iHiiccKHx  oco6chho- 
CTen: 

•  HccneAyiOTca  cnoacHbie  cna6o  (])op\BLTH30BamiBic  CHTyauiiH,  b  KOTopbix  iicbo3mo>kho  npuMe- 

HeHiie  aiia.THTHHccKHx  mctoaob; 

•  Heo6xoAHMo  HccneAOBaTL  noBeAeHna  chctcm  b  cuTyaimax,  KOTopbie  paHee  He  bctpcbbthcb; 
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•  hcodxo/ihmo  uccneaoBaTB  CHTyaiiHH.  naGnioncnne  koto p bix  ocuO/Kiieno  Gonbiuon  nnHTenbHO- 

CTbK)  HX  pa3BHTH». 

3necb  o'lCBH.ina  HenpiieMneMOCTb  ananuraHCCKHX  h  GTaracraHecKHX  mcto.tob  MoncnupoBanna, 
a  Taxace  HaTypHoro  TKcncpuMciiTa.  KpoMe  toto,  nocnenHiin  MoaceT  npiiBecra  k  Heo6paTHMbiM  Hera- 
thbhbim  nocneacTBuaM,  Hero  Taxace  Henb3n  nonycTHTB.  EnuncTBeimo  npneMneMbiM  mcto/iom  nccne- 
noBaimn  b  ,iaimoM  cnynae  ocTaeTCH  .innaMU'iecKoc  vionenupoBaime. 

KoHuenTyantHoe  vionenupoBaime  Myp\iancKoii  oGnacra  c  hcjtbio  ee  6ecKpii3HCHoro  pa3BHraa 
noKa3ajio  [8],  hto  onpcncnjnomuMH  (JjaKTopaMH  (TOHKaMH  h  y  b  c  t  b  ht  en  b  n  o  ct  h  )  b  nacToaiHux  BHeni- 
hhx  ycnoBiinx  HBJiaeTca  3kohomhhcckhh  noTeHunan  oGnacra  (b  nepByio  onepenb,  nooBiBaioman  h 
nepepaoaTBiBaiomaji  npoMBimncnnocTB)  h  ee  Hacenemie.  TaKace  BaacHbiMH  (JiaKTopaviH  HBnnKyrcn 
iin([)pacTpyKTypa,  Ten c ko m \iy n  h  k  a  n  h  h  h  3KononiHecKaa  o6cTaHOBKa,  ho  onpcnenaioiHUMH  pocT  ohh 
b  nacTOJniinx  ycnoBiinx  He  hbhhiotch.  PaayMCCTCH,  b  npyrux  ycnoBiinx  3Ta  k jt ac c h (]i bi  k  a  i  i  h  n  ([laKTopoB 
6y,TCT  BBina.icTB  imanc.  Onira  H3  xapaKTepHbix  ocoGeHHocTeH  cnoacHbix  nunaMHHccKHx  cucTeM  - 
3TO  TO,  HTO  B  npOU,eCCe  paiBHTHH  CHCTCMBI  MOTyT  HiMCIlHTBCH  ee  «TOHKH  1 IV B  CT  B  HTCn  B II OCT H »,  TO 
ecTt  Ha6op  (JiaKTopoB,  onpenenniomux  ee  noBc/iennc,  3aBHCHT  ot  BpeMeHH  h  ot  napaMeTpoB  coctoa- 
HIM  CHCTCMBI.  HanpilMep,  OHeBHflHO,  HTO  B  yCHOBHJIX  3KOHOTHHeCKOTO  KpH3HCa  COCTOHIIHC  OKpy- 
/Kaiomcii  cpc/iBi  oyneT  caMbiM  BaacHbiM  cjiaKTopoM,  onpenenynomuM  nanbHeiimee  pa3BHTne  cucTeMbi, 
a  b  ycnoBHSBX  HopMajibHoro  (cGanaHcupoBaHHoro)  coctohiihh  OKpyacaiomeH  cpenBi  stot  (JiaKTop  He 
6y/ieT  0Ka3biBaTb  npaKTHHecKH  HHKaKoro  bjihhhhh  Ha  pa3BHTHe  cucTeMbi. 

JJjm  pa3BHTHa  3KOHOMHHecKoro  noTciimiana  iicooxohhmbi  cooTBeTCTBytomne  ycnoBHa.  Onpe- 
nennioiiiHMH  aim  SKonovin'iccKoro  iioTeinmana  MypMaHCKOH  oGnacra  jibhjiiotcji  3koiiomhhcckhc, 
cJ)HHaHCOBbie  h  «MaTepHajibHbie»  ycnoBiia,  non  KOTopbiMH  nonpa'iyMCBacTcn  TexHonoriiHecKHH  h 
TexHHHecKHH  ypoBeHb  npoH3Bo,TCTBcnnoH  6a3bi  oGnacra.  3KOHOMHHecKne  ycnoBna  oGnacra  bjthhfot 
Ha  npoH3BojiCTBO  h  (J)HHaHCOBbie  ycnoBHa  nepc3  u,eHbi  h  iianorn.  OimaiicoBBic  ycnoBiin  bjthhfot  Ha 
«MaTepHajibHbie»  ycnoBiia  licpc3  k  a  n  h  t an o bh oa< c n  11  a  h  HHBecraHUH .  «MaTepnanbHbie»  ycnoBiia 
BJTH5HOT  Ha  npOH3BOHCTBO  Hepe3  TeXHOHOTHH.  13 p O H3 BO.TC T B O  B  CBOIO  OHCpC/lB  BJTHHCT  Ha  (|)HHaHCO- 
Bbie  ycnoBna  oGnacra  KanecTBOM,  ceGecTOHMocTbio  h  oGbeMOM  npoiriBoni-iMon  nponyK'Hi-m.  Bee  sto 
onpe/ienflCT  ypoBeHb  acH3HH  naccnciiiiH  oGnacra  h,  cncnoBaTcnbiio,  MurpannoimBie  npopeccbi.  Bo- 
nee  nonpoono  nnHaMnnecKan  Moncnb  MypMaHCKOH  oGnacra  h  ee  peanroaipia  cpencTBaviH  cucTeMbi 
nnHaMHHecKoro  MoncniipoBaima  Powers im  paccMOTpeHbi  b  paGoTe  [9], 

3  BbiGop  CTpaTerim  Ha  ochobc  CHCTeMHO-flHHaMHHecKoro  MO^ejinpoBaHHn 

3anann  cHHTe3a  h  paruioHanbHoro  OTGopa  CTpaTerun  pernoHanbHoro  pa3Biiraa  oraocaTca  k 
Knaccy  3a^an  npHHsraa  pemcimii  npn  mhothx  KpiiTepnax.  B  sthx  3a^anax  k  pemeHHio  iipc.TbHBna- 
ctcoi  HecKonbKo  TpeGoBaHHH  h  nacTb  HHtjjopMauHH,  iicoGxohhmoh  aim  nonHoro  h  onno3iiainioro  on- 
peaeneHun  TpeGoBaHHH  k  pemeHHio,  oTcyTCTByeT  [10]. 

B  TepMHHax  nnHaMHHecKOH  MopcnH  coHnanbHO-3KOHOMHHecKOH  cucTeMbi  perHOHanbHoro 
ypoBini  non  cTpaTernaMH  paiBmua  noiiHMaioTcn  coBOKynHocra  TeMnopanbHbix  pnnoB  B3aHMOCBn- 
3aHHbix  3HaneHHH  ynpaBnncMBix  napaMeTpoB  Monenn,  oGycnaBnHBaiomHX  TpeGyeMbie  TpaeKTopnn 
«nBHaceim>i»  Moncm-i  b  npocTpaHCTBe  ee  BHyTpeHHHX  cocTonniiii.  IlosTOMy  sana'ia  BbiGopa  CTpaTe- 
thh  MoaceT  GbiTb  a])op\iynHpoBana  cncnyiomuM  o6pa30M. 

MHoacecTBo  A  BceB03MoacHbix  BpcMcimwx  pnnoB,  iipuBonmiiHx  k  nocTHaccnmo  neni-i  Ha  pac- 
CMaTpHBaeMOM  BpeMeHHOM  HHTepBane,  cinTacTcn  MHoacecTBOM  BceB03MoacHbix  CTpaTerun  (MHoace- 
ctbo  BapnaHTOB).  nonvinoacecTBo  X  MHoacecTBa  A,  Korapoe  ynonncTBopncT  3apaHee  3a,naimBi\t 
npenviCTiiBiM  (T.e.  c o 1 1 ir a n b n o - 3 k o n o m h 'i e c k h m )  orpaniHieniuiM  Gyncvi  Ha3biBaTb  MHoacecTBOM  no- 
nycraMbix  CTpaTerun  imh  npcnbJiBncimcM.  AHanorHHHO,  MHoacecTBo  7cl  counanbHO  h  skoho- 
MHHecKH  pan,HOHanbHbix  crpaTerHH  b  namiBix  ycnoBnax  MoacHO  CHHTaTb  BbiGopoM.  Ilpn  stom  (fiop- 
MnpoBaHHe  ynpaBneHHecKnx  pemeHnil  CBonuTcn  k  BbiGopy  sncMciiTa  (nnn  sncxienTOB)  H3  MHoacecT- 
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Ba  Y.  IlcOTOMy  npoucnypy  (fiopMiipoBaimsi  paipioHanbHbix  ynpaBJieii'iccKiix  pcmcniiii  movkiio  oto- 
>KjiecTBJMTb  c  aKTOM  Bbi6opa  H3  \mo>KecTBa  npentiiBneHmi  X  ero  cnemiantHoro  rionMiiovKCCTBa  Y. 

OopvmpoBanHc  couHajibHo-3KOHOMHHecKnx  pemeHini  Ha  pen-io nail biiom  ypoBHe  ocymecTBna- 
ctch  b  ycnoBHJix  HenonHOH  ini(])op\iannn  o  TCKyimix  ciiTyaumix,  hto  ripiiBoniiT  k  ne'ieTKoi-i  HHTep- 
BajiLHOH  (/-nciCTKoi-i)  HHTepnpeTapnn  no,iMno>KecTB  A"  h  Y,  aanainiBix  Ha  yni-iBepcyMC  A.  Onepupo- 
BaHHe  C  /-IICHCTKHMH  1 1 0  A  \  T  1 1 0  >K  C  C  T  B  a  \  T  1 1  Tpe6yeT  KOppeKTHBIX,  MaTCMaTH'ieCKH  o6oCHOBaHHbIX  MO- 
Aeneil  ncHCTKoro  HHTepBajibHoro  Bbi6opa.  TaKi-ic  MOAenn  Bbi6opa  MoryT  6biTb  (fiopMani-noBaiiBi  b 
BBe/ieHHbix  TeopcTi-iKo— miio/Kcctbciiiibix  Tepvimiax:  MiiovKccTBa  BapnaHTOB  (yHHBepcyMa)  A;  I— 
HeneTKoro  npeflbHBneHHii  X  11  /-iic'iCTKoro  BBioopa  Y  [11]. 

Bo3MO>KHbi,  no  Kpailncil  Mepe,  Ana  Tuna  MOAeneil  ncHCTKoro  HHTepBajibHoro  Bbi6opa:  ([lyiiK- 
HHOHanbHbie  h  riponenypiiBie.  J\jisl  MOAeneil  cjiyHKUHOHanbHoro  Tuna  c  koiichiibimh  \movKCCTBa\Tii 
BapnaHTOB  A  Bcer^a  cymecTByioT  SKBHBaneimiBie  ananHTHHCCKHC  npeACTaBnemia  b  bhac  cootbgtct- 
Byiomux  CHCTeM  ([lyHKHHH  ajire6pbi  iichctkoh  mrrepBanbHOH  jioruKH  [12].  npone.AVpnBix  moac- 
ncn  ^ononHHTenbHo  TpeoyeTca  bbgcth  oTHomeHne  npcAnoHTciimi  (oTHomeHne  nopa.iKa)  cTenencH 
/-HeneTKon  npiiHaAnencHocTii,  Korapoe  MonceT  coBna.iaTB  c  cyaceHneM  «ecTecTBeHHoro»  nacTHHHoro 
riopji.iKa  Ha  paccMaTpHBaeMoe  no.ivmovK'ecTBO  iichctkhx  HHTepBanbHbix  KOHCTaHTax. 

Ilpo6iieMa  ncHCTKoro  HHTepBajibHoro  Bbi6opa  c  noMombio  MCTona  ce'ieniiii  movkct  6biTb  cBe- 
AeHa  k  coBOKynHOCTH  B3aHMOCBH3aiiiiBix  3a^an  KnaccHHecKOH  Teopnn  Bbi6opa  BapnaHTOB.  Ha  pucyH- 
Ke  1  mo.tcjtb  Bbi6opa  npencTaBneiia  b  cncnyiomcM  bhac: 

y  _  CPi  :  p(A)  \  0  — >  jp(A) 

3.TCCB  Ch  -  (fiyiiKiiHa  Bbi6opa  BapnaHTOB,  p(A)  -  6yneaH  MHO)KecTBa  AoriycTHMBix  CTpaTernn,  a  (a. 
jt)  -  MexaHH3M  BBioopa.  coctohihhh  H3  ncHCTKoro  6iiHapHoro  OTHOuieHiM  Ha  miio/Kcctbc  CTpaTernn 
(<r)  h  npaBHna  Bbi6opa  ( n ). 

YpOBHII  CCHCIIIIH  (a,  /i  ...,  c)  XapaKTepH3yiOT  AOCTOBCpilOCTB  Bbl6opa  C  COOTBeTCTByiOmHMH 
opeHKaMH  HHTepBajia  hcthhhocth  (t.  f)  h  CTeneHbio  pncxa  (Rs). 

npn  TaKOM  no/ixo/jc  coxpaiiHCTCfl  B03M0>KH0CTb  opnoBpeMeiino  HMeTb  m aT e m aT h hcc k h  o6oc- 
HOBaHHbie  iicncTKyio  napoKiiocTB  pcKOMcnnycMbix  paruioHanbHbix  ynpaBneiiHCCKHX  pememiH  h 
KOJIHHeCTBeHHbie  OU,eHKH  HX  MOaeJIbHOH  IICTOHIIOCTH. 

npoBeAeHHbiil  aHajiH3  nncKpmn  hbiibix  B03M0)KH0CTeH  iic'iCTKoro  HHTepBajibHoro  Bbi6opa  Ba- 
pnaHTOB  noKa3biBaeT  hto,  flJia  KOHeHHbix  h  o6o3piiMbix  iichctkhx  HHTepBanbHbix  miio/Kcctb  npc.ib- 
iiBJieHiui  (c  TOHHocTbio  ^0  nHAnpyiomeii  KOHCTaHTbi)  6onee  nepcneKTHBHOH  0Ka3BiBacT«i  npoiic.iyp- 
Han  MOAeJib  Bbi6opa  BapnaHTOB  ynpaBJieHHecKiix  penicillin,  He3aBHCHMO  ot  Tuna  ncnoJib3yeMoro 
OTHOiueHiM  npe AnoHTeHun . 

3aKJiioHeHHe 

B  pa6oTe  npcAno'A'cn  noAXOA  k  pa3pa6oTKe  CTpaTernn  jKonoMii'iccKoro  pa  iBiu  na  MypMaH- 
ckoh  o6jiacTH,  onupaioiHiiiicAi  Ha  CHHTe3  h  aHanH3  MOAeJien  cucTeMHoii  AHHaMHKH.  Taxon  noAXOA 
no3BOJineT  oncmiBaTB  pa3pa6aTbiBaeMbie  CTpaTernn  c  tohkh  ipcniui  «AonycTHMOCTH»  hx  peanH3a- 
HHH  aim  COHHajIbHO-3KOHOMHHeCKOH  CHCTeMbI  nyTeM  HCCJieAOBaHIW  TpaeKTOpHH  «ABH/K'CIIH5I»  AHHa- 
MHHeCKOH  MOAeJIH  A3 II IIO H  CHCTeMbI  B  npOCTpaHCTBe  ee  BHyTpeHHHX  COCTOJIHHH.  ripCAnO/K'CIia  MO- 
AeJib  Bbi6opa  CTpaTernn  paiBiumi  pernoHajibHbix  co u n an b 1 1 o - 3 ko i i o m h h c c k h x  CHCTeM.  MoAenb  pea- 
jiH30BaHa  c  noMombio  annapaTa  HHTepBajibHoii  iiciictkoh  normal. 
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Ceneime  o 
YpoBeHb  no  ypoBHio 

ceneHHH  floCTOBepHOcra 


OueHKH  HHTepBajia  CTeneHb  pnewa 

HCTHHHOCTH  pCUlCIIIIH 


->  [  t«  ;  fa  ] 


A 


->  [  tp ;  fp  ] 


rRs[a]^ 


Rs[(3] 


lh;k] 


J 


Rsfcl 

V.  J 


PacyHOK  1  -  MoqeJib  BbiOopa  CTpaTeraa. 
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Abstract 

In  clause  advantages  of  the  system  approach  to  quality  management  of  rendering  of  medical  aid  at 
an  out-patient-polyclinic  stage  are  considered.  For  an  example  tactics  of  treatment  of  patients  with 
a  bronchial  asthma,  hypertonic  illness  and  an  anemia  of  pregnant  women  is  chosen.  The  analysis 
and  results  of  activity  of  doctors  on  achievement  of  clinical  effect  with  various  financial  expenses 
is  submitted  to  attention  of  readers. 

BsepeHiie 

Y npaBjTeHuecKHH  yncT  -  sto  ophii  H3  bh/iob  peaTeaBiiocTit  b  chctcmc  ynpaBaeinta.  Ero  ucaBio 
HBJiaeTca  ooccncneiiitc  ynpaBaeiinccKoro  3BeHa  opraiiHaaiiini  iiii(])opMauneit  onepaTHBHoro  h  <])n- 
HaHeoBoro  yncTa,  iicooxopitMoii  pna  aHajiH3a  peayabTaTOB  (]i  it  1 1  a  1 1  c  o  b  o  -  x  (y t  a  ii  c  t  b  e  1 1 1 1  o  it  peaTcabiio- 
cth  op  ran  itta  quit,  rtpmiama  Ha  stoh  ocHOBe  onTHMajibHbix  yripaBaeiinecKiix  pemeHnit  h  KOHipoJia 
3a  hx  peaaitaanitcit.  C  pa3BHTiieM  tcxiiii'icckiix  cpepcTB  h  coBepmeHCTBOBaHiteM  nii(])op\tai|iioiiiiBix 
TexHonornii  CTano  bo3mo5khbim,  c  opnoii  CTopoHbi,  naKanaitBaTb  6a3bi  painiBix  b i iyrp ity 'ipotcpe  i  inc- 
ckoh  HHtjtopMaitHH,  a  c  ppyroit  -  nonynaTB  nc3a\tcpaitTcaBiio  bcio  iico6xopit\iyio  pa  a  oricpaTHBiioii 
peaTenbHOCTH  itiK])op\iai|iiio  h  h c n oa b 3 o b a t b  ee  b  rtpoqcccc  ynpaBaeinta.  Ecan  painanc  BiiyTpny'i- 
poKpcmiccKaa  cucTeMa  HHt))opMaqnn  opneirnipoBaaacB  b  ochobhom  Ha  BHeniHiix  iioabBOBaTcaeit,  to 
b  coBpeMeHHbix  ycaoBitax  oHa  BBirtoanacT  npoKpc  Bcero  'tapanit  ooecnenenita  3(J)(})eKTHBHoro  c[)yiiK- 
nnoiiHpoBanna  JlIfY. 

B  MMY  m  JVe  1 5  ripoMBimacnnoro  paiiona  r.  Cavtapbi  cotpana  aoKaaBiiaa  nn(])op\tai|iionno- 
anaanTH'iccKaa  KOMinaoTcpnaa  cctb,  oOBepitniiBiiiaa  130  paoo'inx  MecT.  11n(])op\tai|iioniiBic  pccypcBi 
(])op\inpyioTca  c  1996  ropa  h  BKJHonaioT  b  ccoa  cacpyioiqnc  oatbi  pannaix: 

•  MepHKO-CTaTHCTHHCCKaa  1 1 cpco n n (|) n n n po b a i m aa  6a3a  painiBix  OKapaniibix  ycayr.  CopepvtciiT 
HHijtopMaqHK)  o  Mcpitmt iickhx  ycayrax  Bpaneii  h  vtepcecTep  Bcex  criciinaaBiiocTcit,  napaKannit- 
uecKHX  noppappcacnnii  h  OTpcaciinii  (]) y 1 1 k h h o n a-,1  b n o h  pitantocTiiKii,  ycayr  piicbiibix  cianito- 
HapoB,  CTauitoiiapoB  Ha  povty  h  ncoTaovKaioii  noMomu; 

•  OimaiicoBaa  6a3a  painiBix.  CopepvKitT  tacKTpoiiiiBic  peecipbi  cictob  3a  ycaynt,  OKasamiBic  b 
ppyrux  Jiny,  pcsyaBTaTBi  b  n  y  Tp  n  y  a  p  e >Kp e  n  n  ec  k  n  x  BtaitvtopacneTOB; 

•  ^aHHtie  o  nepcoHHiJjHHHpoBaHHOM  vmctc  aBroTiioro  acKapcTBcmioro  ooecnenenita; 

•  Ba3a  painiBix  3acTpaxoBaHHoro  npiiKpcnaciinoro  naccaenna; 

•  CTaTHCTHuecKHe  CBcpcima  o  cocToaiinn  tpopoBba  naccaciina.  a  TaioKe  CBcpcinia  o  nanitciiTax, 
HMetotqqx  (JiaKTopBi  pncKa  no  pa3BHTHio  xponnnecKitx  3a6oacBaintii; 

•  OnepaTHBiiBic  pamiBic  no  KappoBovty  cocTaBy  Jlliy ; 

•  BaHK  1 1  o  p  m  a  t  it  b  1 1  o  -  c  n  pa  bo  a  1 1  o  ii  h  i  i(])op\fann  it.  perctaMeHTiipyiomeH  pcaTcaiaiocTB  Jiny. 
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Ccro.ina  nn(])opManHoimhic  .laniiBie  p ac c m a Tp  n  b  a  i  ot  c  a  HaMii  KaK  HHCTpyMeHT  rrh  coBepmeH- 
CTBOBaHHJi  ynpaBJieniiM  He  tojibko  pecypcaMH,  ho  h  KanecTBOM  OKaianna  MC/iHiiiincKoii  noMomi, 
HTO  HBJTHCTCH  0,11  IHM  H3  npilOpilTCTHBIX  HanpaBJieHIlH  B  IICpHO,l  OpraHH3aU,HH  OKaiailHH  nepBIlHHOH 
MenHKO-caHHTapHOH  noMomu  no  i ipm inn i ry  Bpana  oomen  npaKTHKii. 

OcHOBHbie  cocTaBJiHiomHe  noflxoaa  k  ynpaBJieHHio  KanecTBOM  mc/ihhiiiickoh  noMouiii 

OopvmpoBanHC  HHCTHTyTa  B0I1  npoxo.iHT  b  ycnoBHHX  mb  no  nc/iocTaTonnoro  (JiimancHpoBa- 
hhh.  Moiiiiibic  c  o  n  n  a  a  b  1 1  o  -  3  k  o  1 1  o  m  n  ■  i  e  c  k  n  c  peijiopMBi,  npoxaiainne  b  Hameii  CTpaHe,  naxo/iHT  cBoe 
OTpa>KeHHe  b  H3MeHeHiin  cymecTByiomux  npiiHunnoB  opraHH3au,HH  xipaBooxpaneiiHi-i.  O.iiihm  113 
rnaBHBix  nyTen  paiBHina  xipaBooxpaneiiHii  CTanoBHT ca  noBtimeHiie  ero  mc/ih ko- 3 ko no m n  n  ec ko ii 
3(})cJ)eKTHBH0CTH,  npe.inoaaraioineii  MaKCHMajiBHyio  pe3ynBTaTHBH0CTB  mc,ihi  nine  koto  ynpe>K,ieniia. 
BBipa>KeHHyio  b  yaynnennn  KanecTBa  OKaianna  mc.ihuhiickoh  noMomu,  ee  .loCTynnocm,  a  b  najiB- 
ncnnieM  b  ynynuieHim  coctouhiui  i.iopoBBa  naccacniia. 

B  Tenennc  8  aeT  Ha  6a3e  \moronpo(])HainioH  hojihkjihhhkh  MMY  m  N°  15  r.  CaMapBi  npoBO- 
OfLTCfi  peopraHH3au,HOHHBie  MeponpHama  no  OKa3aHHio  mc/ihiihiickoh  noMomu  no  npiiHunny  Bpana 
ooinen  npaKTHKii.  npHiiame  pa.ia  ynpaBneHnecKiix  pememiH  no  opranHiaunonno-CTpyKTypiiBiM 
H3MeHeHiMM,  HenpepBiBHon  npocJjeccnoHajiBHon  rio.iroTOBKc  b p a ii e 6 n o - c ec Tp n n c ko ro  nepcoHana, 
Biie/ipeiiHC  c t a n n o 1 1 a p o 3 a \i c i n a i o 1 1 1 n x  (|iop\i  0Ka3aHiia  mc/ihiihiickoh  noMomii,  pa3BepTBiBaHiie  «He- 
otho>kkh»,  OTpa6oTKa  3KOHOMHnecKon  mo/ichh  /icaicainiocTH  B0I1,  iioiBonaioincii  coi/iaBan,  npiiH- 
nnnBi  ikoiiomhhcckoh  MOTHBannn  n  ocymecTBnsTB  ,i n  ejx})  c  p  c  1 1 1 1  n  p  o  b  a  i  m y i o  onnaTy  ipyua,  no3Bonn- 
bh  Ha  nanajibiioM  uane  peiJiopM  CTa6niiH3HpoBaTB  iKonoMi-inccKyio  cniyannio  b  noJiHKJiiiHHKe. 

0,11  laxo  onBiT  noKa3BiBaeT,  hto  a/ianianna  cncTeMBi  OKaianna  mc,ihiiiiiickoh  noMomu  no  npiiH- 
nnny  B0I1  k  cno>KHBiiiHMca  vkcctkhm  ikoiiomhhcckhm  ycnoBiniM  ,ioa>Kna  npoxoaiiTB  TaK>Ke  c  nc- 
noJiB30BaHiieM  3(}k})ckthbiibix  MexaHH3M0B  ynpaBacima  KanecTBOM  OKaianna  MC/iHiiniicKoii  noMomn, 
t.k.  yxy.iiiienne  cocToafflia  3/iopoBBa  naccacniia  b  onpc.icacimoM  nponeme  ooycaoBacno  n  Heco- 
BepuieHCTBOM  OKa 3aniiji  mc/ihiihiickoh  noMomn.  M  c>K,iy 1 1 a po,i hbim  coo6mecTBOM  pa3pa6oTaHBi  oc- 
HOBHBie  npimniinBi  HOCTH/Kcnna  aymiero  KanecTBa:  chctcmhbih  no/ixo/i,  ncnoiiB30BaHHe  nayinon 
MCTono-iornn,  pa6oTa  b  KOMaii.ic. 

lIcnoabionaiiHC  coBpeMeHHon  MCTO/ioaon-in  b  pa6oTe  B0I1  noJiHKJiiiHHKH  6bijio  nanaio  Ha 
npiiMepe  Bc/icima  6obbhbix,  cipa.iaioinnx  6poHxnajiBHOH  acTMoii,  b  1996  r.  KoHKpeTHBiM  MexaHH3- 
mom  coBepuieHCTBOBaHHn  mc/ihiihiickoh  noMomn  oo-ibiibim  BA  hbhjiocb  Biic/ipcmic  b  pa6oTy  BOB! 
«(J)opMyji5ipHOH  CHCTeMBi»  non  pc,iaKi|Hcii  aKa/iCMHKa  AT.  Hyiaanna,  b  ocHOBy  KOTopoil  noao>KcnBi 
npiiHuunBi  /lOKaBaTCJiBiion  mcbhlihhbi,  H3B05KeHHBie  b  MaTepnajiax  «Tno6aj[BHaa  CTpaTcrna.  EpoH- 
xnajiBHaa  acTMa»  (QINA).  Pa6oTa  npoBoaiiaacB  npn  i io/uicp>KKC  UenapTaMeiua  i.ipaBooxpaiiciina 
AflMHHHCipaiiHH  ooaacTH  ii  ynpaBacima  3,ipaBooxpanenii3  r.  CaMapBi  npn  nc  nocpcacT  bc  i iiiovt  yna- 
cthh  ,i.M.n.,  ripoijicccopa  KJ.H.  OcnnoBa.  Ha  6a3e  hojihkjihhhkh  6biji  otkpbit  i i y a h mo i i o ji o r h m e c k h ii 
KaonncT,  BOn  n  MeaniinncKHe  cecTpBi  ooyiciiBi  hoboh  mctohhkc  anarnocTHKH,  ac^icnna.  npoBcac- 
hhk)  MOHHTopiiHra  cocT03iiii3  Bojibhbix,  pa3pa6oTaHBi  aHKeTBi  ,iaa  c k p n  1 1  n  1 1  r- ,i n a r  1 1  o ex n k n  BA,  koh- 
TpoaBHBie  KapTBi  ,ia3  ,iHiia\iHliccKoro  naoaioacnna  3a  naiineHTaMH,  na.ia>Kcno  CHa6>KeHHe  MC.inKa- 
MeHTaMH  b  eooTBeTCTBHH  c  (])op\iya3poM,  OTKpBiTa  «AcTMa-uiKOJia».  Bbijih  pa3pa6oTaHti  opraHH3a- 
HHOHHBie  h  KaHiiHnccKHe  ajiropHTMBi  Ha  k3>k,iom  3Tane  OKaBanna  MeaniinncKOH  noMomn  (nyjiBMO- 
HOJior,  Bon,  MOn). 

C  ncaiao  OIICIIKH  3cj)(})eKTHBH0CTH  aeaTcaBiiocTH  chctcmbi  OKaianna  MeaniinncKOH  noMomn, 
Bojibhbim  6poHXHajiBHOH  acTMoii,  cBoeBpeMeHHoro  «npe,ioTBpaineiiH3  0TKJi0HeHHH»  b  Hen,  peryaap- 
ho  npoBOBHTca  onciiKa  nnanKaTopoB  KanecTBa:  noKa3aTcan  3a6oJieBaeMOCTH,  CMepTHOCTH,  BBixopa 
Ha  niiBaananocTB,  ypoBHH  bbi30bob  CKopoil  noMomn  h  rocnHTajiH3aHHH,  H3ylienne  KanecTBa  >kh3hh. 
OapMaK0-3K0H0MHHeCKHH  aHaj[H3  CTajl  HeOTBeMJieMOH  'iaCTBIO  pa6oTBI  BOn. 

®yHKHHOHHpyiomaa  b  noanKaniiHKC  aoKanBHaa  KOMinaoTepnaa  ceTB,  noaBoaacT  nepconn(])n- 
iinpoBaTB  yicT  coBbithh,  nponcxo.iainnx  Ha  Bcex  ypoBiiax  chctcmbi.  Coiaania  peecipBi  rianneiiTOB. 
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HMeiomiix  npaBO  Ha  nbroraoe  MC/iiiKavtciiTOiiioc  ooccnc'icunc,  6a3a  .lamibix  Bcex  ycnyr,  OKaiamibix 
6oni>Hi>iM  Biiyipn  noJiHKJiHHHKH  h  b  .ipynix  ae'icoiibix  yipc/K.icimax  ropoAa.  A BTO M aTH 3 h po b a i m as 
CHCTGMa  ODCCnC'IHBaCT  aHajIH3  .ICSTCabllOCTH  OT^eUbHBIX  BpaiCH  B  pCajIBIIOM  BpeMeHH  H  3a  Bbl6paH- 
hbih  Kaacu.iapiibiii  ripoMOKyTOK.  BoiviovKiia  onciiKa  3(}k|)ckthbiiocth  npoBOflHMOH  Tepamm  npena- 
paTaMH  pa3HHHHi>ix  rpynn  c  yneiOM  H3MeHeHiis  mi.iHKaiopoB  3cj)c|)eKTHBHOCTH  h  ouciikoh  ctohmocth 
3a6oneBaHH5i.  Bbixo.i  b  cctb  HmepHeT  c  20  paoo'inx  MecT  Bpanefi  no3Bo.nseT  aicm biicc  Biic.ipaib  b 
npaKTHKy  paooibi  Bpana  coBpcMcniiBic  aocth/kchiis. 

Chctgmhbih  rio.ixo.i  b  opraHH3au,HH  HaGmoAefflis  3a  Ooubhbimh  OpoHXHantHOH  acTMOH  iipiin- 
HlfflliajIbHO  H3MCHHJI  CHTyaHHIO,  GaOSCHBIHyiOGS  AO  1995  rO/ia.  AKTHBHOe  BBWBUeHHe  OOabllbIX  C  HC- 
n0JIB30BaHHCM  CKpHIlIim  -MCTOAOB  n03B0JIHJI0  V BCJTH'IHTB  KOJIHHCCTBO  IiaOaKliaCMblX  OOabllbIX  CO 

196  nenoBeK  b  1996  r.  /io  1125  b  2003  r.  HeocnopuMbiM  (JjaKTOM  SBaaeTca  to,  hto  a/iCKBamaa  6a- 
incuaa  npoTHBOBOcnajTHTeJTBHaa  Tepamia  cnoco6cTByeT  KOHTponio  nap  coctojiiihcm  Gojibhoto.  B 
1995  ro/iy  oHa  cBOAHnact  b  ochobhom  k  iiamaHciinio  p?-aroHHCTOB  KopoTKoro  achctbhh.  chctcm- 

HBIX  KOpTHKOCTCpOHAOB  H  KCaHTHHOBBIX  npOIIlBO/HIblX.  KoHTpOJIB  113,1  CHMnTOMaMH  AOCTHTajICS 
tojibko  y  12%  6ohbhbix.  IloKa3aTeiii>  rocmiTaini3aiiHH  npeBbiman  35%.  Hcnoni>30BaHHe  coBpeMeH- 
hoto  «CTyneHHaToro  no,ixo,ia»,  ocHOBaHHoro  Ha  TpaKTOBKe  opoiixiiaabiioii  acTMbi  KaK  xpoHnnecKO- 
ro  BocnajiHTeJiBHoro  laooacBaiina  aaacpni'iccKoro  xapaKTcpa.  no3BonHno  iiia'iiiTcabiio  h3mchhtb 
CHTyapHio. 

3a  nepnoA  paGora  c  1996  r.  no  2003  r.  iioKaiaTcab  rocnHTajiH3au,HH  c  35%  chh3hjics  ,io  3%,  a 
IioKaiaTcab  bbbobob  CKopoil  noMomu  co  145%  ,io  21,1%.  3a  npome/uime  ro.ibi  He  3aperHCTpiipoBa- 
ho  hh  o.inoro  cjiynaa  cvicpiii  ot  6poHxnajibHOH  acTMbi,  rocnHTanH3aiiHH  b  cocioshhh  acTMaTiine- 
ckoto  CTaTyca,  b  3  pa3a  chh3hjics  Bbixo.i  Ha  iniBaaii.iiiocib.  B  5,8  pa3  yviciibmiiaiicb  (fiimancoBbic 
laipaTbi  Ha  rocninaainauino  h  bbi30bbi  CKopoil  noMomu.  ilpavibic  3aTpaTti  Ha  o.inoro  ooabiioro  b 
ro/i,  no  cpaBHeHHio  c  .ipyravin  a  c  h  c  6  n  o - n  po (}) na a kt h  h  cc  k  ii m ii  ynpoK.icnnsivin.  noun  b  Tpn  pa3a 
MeHtnie. 

yoc.iHTcabiio  no,iTBcp>K,iaioT  npeiiMymecTBa  acnconoii  T3KTHKH,  npoBo.iHvioii  b  noJiHKJiHHHKe, 
niynciiHC  noKa3aTeneH  «KanecTBa  >kh3hh».  Jinn  nccac.iOBanna  iicnonb30Bajica  c  i  a  n  ,i  a  pi  in  o  b  a  i  m  bi  ii 
Me>KAyHapoAHbiH  onpocHHK  SF-36.  BbisBaeno,  hto  ooabiibic,  naxo.isimiccs  iio,i  naoaio.icnncM  b 
noJiHKJiHHHKe,  HMeioT  AOCTaTOHHo  6oiiee  bbicokhh  ypoBciib  KanecTBa  >kh3hh  no  cac.iyioinnvi  KpiiTe- 
Phsm:  (jami'iccKas  aKTHBHocTB,  6ojib,  o6mee  3,iopoBbc,  connaabiiaa  aKTHBHocTB,  cpaBHeHiie  caMo- 
nyBCTBiia  c  npomabiM  ro.iovi,  sc  nance riocoo 1 1 oct b . 

C  penbio  co  b  c  p  1 1 1  c  1 1  c  t  bo  b  a  1 1  ii  a  c  n  c  n  n  an  n i n  po b a n  n  o  ii  \ieannnncKoii  noMomu  ooabiibix  6poHXH- 
aabiioii  acTMoil  ropo.ia  Caviapbi  Ha  6a3e  ny a b mo Honoranec ko ro  Ka6iiHeTa  MMY  m  N°  15  IlpHKa- 
30M  ynpaBaefflia  3,ipaBooxpaiicima  A.ivinnncTpannn  r.  Caviapbi  b  1998  ro.iy  OTKpbii  ropo.iCKoii 
avioynaiopiibiii  «AcT\ia-nciiTp».  3to  cvtcnoc  pemeHne  noiBoaiiao  coBpcviciiiibic  npHHpnnbi  ac'iciiHa 
ooabiibix  oponxiiaabiioii  acTMoil  Biic.ipmb  b  npaKTHKy  Bcex  paiionoB  ropo.ia.  rio,i,icp>KKa  ^cnapTa- 
MeHTa  3,ipaBooxpaiiciiiui  cnoco6cTByeT  pacnpocTpaHeHHio  aainioro  onbiTa  b  apynic  ropopa  n  pail- 
ohbi  CaMapcKOH  ooaacTii.  B  niTaTHoe  pacnucaHHe  acacoiibix  y'ipc>K,iciiiiii  BBcaciibi  Kaapbi  iiyabvio- 
HoaoroB,  oTKpBiTBi  oGynatoiune  hi Koaia  ,iaa  namicirroB.  Ha  6a3e  «AcT\ia-nciiTpa»  npoBoaiTca  koh- 
(})cpciiiinn.  npaKTHHecKHe  ccviHiiapbi,  TpeHUHru,  «Kpyrabic  CToabi»  no  hobchuium  ,iocTii>KciinaM  b 
jieneHHH  ooabiibix  opoiixiiaabiioii  acTMoil  c  npnBaclicimcM  raaBHbix  cneunanHCTOB  ooaacTii  h  ropo- 
,ia,  a  TaioKe  npo(|)cccopcKO-npcno,iaBaTcabCKoro  cocTaBa  CaMapcKoro  r ocy.iapcTBCinioro  mc.ihiihii- 
ckoto  yHHBepcHTeTa.  3a  aaa  ro.ia  b  «AcTMa-H,eHTpe»  ri p o ko 1 1 c ya b t h p o b a 1 1 o  ooacc  ,iByx  tbicjih  iianii- 
eHTOB  H3  apynix  a  c  'i  c  6 1 1  o  -  n  p  o  (])  ii  a  a  kt  ii  ii  c  c  k  h  x  yipc>K,iciiiiii  ropo.ia.  Cobmcctho  c  HcmpoM  ripo(])n- 
aaKTHKH  ynpaBacima  3,ipaBooxpaiiciina  coBcpiiicucTBycTca  \icto,iiiiicckoc  nocooiic  ,iaa  Bpaneii  n 
vic.icccTcp,  npoBo.ianiHX  laiiiTHi  b  «AcTMa-niKoac». 

TaKoil  KovinacKciibiii  iio.ixo.i  k  opraHH3aiiHH  ri y a b vi o 1 1 oa o r h 'i cc k o ii  noMomu  ooabiibivi  6poH- 
XH3JIBH0H  aCTMOH  IlOiBOaiia  H3MCHHTB  CHTyailHIO  B  rOpO.lC  B  I lOaO/KHTCabliy IO  CTOpOHy.  Ha  52% 
yBcaiiHiiaocb  Koaii'iccTBO  ooabiibix  opoiixiiaabiioii  acTMoil,  iiaxo.iaiHiixca  Ha  .iiicnaiiccpiiovi  v'ictc. 
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Xopomo  3Ta  pa6oTa  nocTaBJieHa  b  >K  e  n  c  3  i  i  o/i  o  p  o  >k  i  i  o  m  ,  IIpoMBimjieHHOM,  Cobgtckom  h  KpacHO- 
mHHCKOM  paiionax. 

HannHiie  b  YnpaBneHini  i/ipaBooxpaneniu-i  A/i\innncTpannn  r.  CavtapBi  nenTpajniiOBannoii  6a- 
3ti  /lamiBix  jitroTHBix  pcucnxoB  Ha  Bee  \i  c  /i  ii  x  a  \i  c  n  t  b  i ,  naananacMBie  naupeHTaM,  CTpapaiomiiM 
6poHxnanBHOH  acTMOH,  no3BonHn  npoaHajiH3npoBaTB  3(|j(|jgkthbhoctb  npoBOflHMOH  Tepannn  B  paii- 
OHax  ropopa. 

npoBe/ieHHBiH  aHajiH3  noKa3BiBaeT,  hto  yBeini'ieniie  npoKciiTa  Bcex  cjniHaHcoBtix  pecypcoB,  3a- 
TpaHHBaeMBix  Ha  npno6peTeHHe  6a3HCHBix  npenapaTOB,  npiiBO/iiiT  k  cnnvxcnwo  noxasaTeneii  rocnn- 
TajiH3apHH  (nn/iiixaTopa  xanecTBa  oxaaamiH  \ie/innnncxoii  noMomu).  Tax  b  >K  c  ji  c  3  n  o,t  o  p  o  vx  ii  o  m 
paiionc  24,5%  Bcex  cpe/iCTB  3 aTp a h m b a c t c Ha  npno6peTeHHe  HKC,  noxa3aTeni>  rocnnTanH3apHH  - 
10%;  b  ripoMBiHiJieHHOM  paiioHe  -  28,9%,  noKa3aTenB  rocnHTajiH3auHH  -  9,7%;  b  Khpobckom  paiioHe 
-  20,8%,  noKa3aTenB  rocnHTanH3apHH  -  15,6%.  PaoxopoBamie  b  MMY  m  Ns  15  6onee  40%  Bcex 
cpe/iCTB  Ha  npenapaTBi  6a3HCHOH  Tepannn,  no3BonaeT  no/i;iep>xnBaTB  noKa3aTenB  rocnHTanH3au,HH 
Ha  ypoBHe  3-4%  b  tchciihc  hgckojibkhx  jict.  Taxaa  >xe  3aBHCHMOCTB  BBMBneHa  npn  ananiTic  bbbobob 
CI1.  B  3thx  >Ke  paiionax  npocnoxiiBacTCfl  Tcn/icnniiJi  cim>Kcnnji  (])iinancoBBix  3aTpaT  Ha  npno6peTe- 
HHe  chctgmhbix  xopTiixocTcpoii/ioB,  He  hbjihioihiixch  6a3HCHBiMH  npenapaTaMH. 

M C/1  H KO - 3 KO II O M H  'I  CC  X a Jl  3(j)cj)eKTHBHOCTB  -  3TO  /10CTHVXCIIHC  XJIHHHHeCXOTO  3<})(|)eXTa  C  HaH- 
MeHBUiHMH  (JiHiiancoBBiMH  3aTpaTaMH.  B  (JiopiviyMpax  jieKapcTBeHHBix  epe.iCTB  Bcex  paiioHOB  npn- 
eyTCTByioT  Kax  /loporocToannie  m e/i ii k a m c n t b i ,  Tax  h  npenapaTBi  MeHee  /loporac.  Mo>xho  otmcthtb, 
hto  b  pane  paiioHOB  HanGonBiuee  npc/inoHTcniic  OT/iacTca  /loporocTOfliiniM  npenapaTaM  (KpacHO- 
tjihhckhh,  JleHHHCKHH,  OxiflOpBcxiiii,  CaMapcxnii).  Ha  cjwiexcoTH/i  h  HHraKopT  3aTpaTBi  b  py6nax  B 
rop  b  KpacHornHHCKOM  paiioHe  cocTaBJiaioT  eooTBeTCTBeHHO  143,5  py6na  h  232,4  py6na;  b  CaMap- 
ckom  paiioHe  -  172,1  h  168,9  py6na.  B  MMY  rn  JVel 5  Ha  sth  /loporocTOHimic  npenapaTBi  laTpanii- 
BaeTca  16,2  py6na  Ha  (JuiexcoTHp  h  56,2  pyoxia  b  ro/i  Ha  HHraKopT  Ha  o/inoro  6ohbhoto  b  ro/i.  B  to 
5xe  Bpcvoi  Ha  OTenecTBeHHBiH  nnra/iannoimBiii  k o pT n KOCTcpo ii/i,  ctohmoctb  KOToporo  noHTH  b  3  pa3a 
/icincBne  HHraKopTa  h  (jwexcoTii/ia,  b  MMY  rn  JVo  15  pacxo/iycTca  Ha  o/inoro  6ohbhoto  b  rop  102,8 
py6na,  b  KpacHornHHCKOM  paiioHe  oh  ncnonB3yeTcs  b  4  pa3a  pe>xe,  a  b  CaMapcxoM  He  npnvienflCTCH 
BOBce.  3to  ecTecTBeHHo  He  movxct  He  0Tpa3HTBCJi  Ha  «ctohmocth»  6poHXHajiBHoii  acTMBi. 

rioKasaTcnJiMH  sxoHOMHHecxoii  3(})(])cxthbiiocth  neneHiui  6ohbhbix  oponxiianBnoii  acTMoii  mo- 
ryT  cnyxKHTB  «npa\iBic»  3aTpaTBi  Ha  o/inoro  6ohbhoto  b  ro/i  (sto  cyMMa  3aTpaT  Ha  npno6peTeHne 
JIBTOTHBIX  M C/I H K a M C II T O B ,  rOCnHTajIH3apHIO  II  BBI30BBI  CKOpOH  IIOMOIIIH).  «HpHMBie»  (JlIinailCOBBIC 
3aTpaTBi  b  ro/i  Ha  o/inoro  6ohbhoto  6poHxnanBHOH  acTMOH  b  MMY  m  N°  15  no  pe3ynBTaTaM 
2002  ropa  cocTaBJiaioT  1061,5  py6na,  a  b  CaMapcxoM  paiioHe  -  4097  py6na. 

Kax  nono>xHTeiiBHBiH  pe3ynBTaT  opraHH3apHH  pa6oTBi  no  bc/iciihio  6ohbhbix  6poHXHanBHOH 
acTMoii  Ha  aMGynarapHOM  3Tane  neo6xo/iii\io  OTMeTHTB  TKcJicino/iopo'/xnBiii,  npoMBimneHHBiH,  Jle- 
HIIHCXHH,  KupOBCXHH,  COBeTCXHH  paHOHBI.  KoUCOailHSI  «np?IMBIX»  3aTpaT  B  HHX  COCTaBHaiOT  OT 

1725,2  py6na  b  ro/i  Ha  o/inoro  6ohbhoto  b  >Ke.TC3no/iopo>xno\i  ,io  2340  py6neii  b  Khpobcxom. 

TaxHM  o6pa30M,  npiiMeHeHiie  xoMnnexca  anpoonpoBaniiBix  TcpancBTii'iccKiix  mcto.tob,  hc- 
nonB30B aHH e  o6meo6pa30BaTenBHBix  hixoh  rjul  MC.iHiiiincKnx  pa6oTHHXOB  h  nanHCHTOB.  TiuaTenB- 
hbih  (JiapMaxo-sxoHOMHHecxHH  aHanH3  i I03B0HHI0T  nepeBecra  jTC'icnnc  6ohbhbix,  CTpa.Taiomux 
6poHxnajiBHoii  acTMOH,  Ha  aM6ynaTopHO-nonHxnHHHHecxHH  3Tan  c  yxiyimcimcM  xanecTBa  oxa3aHHii 
MC.iHiinncKoii  noMomu  h  3HaHHTenBHoii  skoiio vincii  (JinnancoBBix  pecypcoB. 

Bnc/ipciinc  b  npaxraxy  hoboh  mc/ihiihiickoh  TexHonornn  BcyciniH  6ohbhbix  6poHXHaJiBHoii  ac- 
tmoh  b  MMY  m  JV2  15,  rioiBOJiflCT  3xohomhtb  6onee  1,5  muh  py6neii  b  ro.T.  CornacHo  pa3pa6oTaH- 
HOMy  «nono5xeHHio  onnaTBi  Tpy^a  BOn»,  nacTB  csxoHOMJieHHBix  cpe.iCTB  c  v'ictom  Bxna^a  xaayjoro 
Bpana  b  Hcnoni>30BaHHH  ,iaimoii  TexHonornn,  Bbi^aeTca  xax  ^ononHHTenbHbie  cpe.iCTBa  x  3apa6oT- 
Hoii  nnaTe,  T.e.  coi.TacTCJi  sxoHOMHHecxaa  MOTiiBamiH.  BTopaa  nonoBHHa  csxoHOMJieHHbix  pecypcoB 
11  cr t on b 3 y c t c h  fljui  ynyHiueHiM  jt c li c 6 n o - ,t ii a n  1  o c t  11  li c c x o ii  6a3Bi. 

Y'lHTBiBaa  nono)XHTeni>HbiH  pe3yni>TaT  Biic.ipcinni  CHCTeMHoro  no.ixo.Ta  b  opraHH3au,Hio  pa6o- 
tbi  BOn  no  ynyniueHnio  xanecTBa  oxaiainiJi  mchhiihiickoh  noMomu  Goubhbim  6poHxnani>HOH  acT- 
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moii,  b  noJTHKJTHHHKe  coB^aiio  1 1  rpynn  no  a/iamaim  h  cyiHCCTByioimix  (jjenepantHBix  n  pa3pa6oTKe 
hobbix  KUHHHHecKnx  npoToiconoB.  Hx  TeMaTHKa  aKTyajiBHa  b  rioBce/urcBiioH  pa6oTe  B0I1:  xponii'ic- 
CKne  renaTHTBi,  HEC,  cepiCHiiaa  iienocTaTO'iiiocTB,  laOoHCBanmi  cycTaBOB  h  t.,i. 

Pa6oTa  no  opraiiHianiiH  cncTeMHoro  no,ixo,ia  b  Be^CHnn  Oohbhbix,  CTpaiaioimix  rnnepTOHnne- 
ckoh  6one3HBio  HananacB  b  1998  ro,iy  non  pvkoboictbom  ,i.mji.  npoijicccopa  H.H.  KpioKOBa.  Ilpo- 
Be/ICIIIIBIC  CKpHHHHrOBBie  HCCHe^OBaHIM  no  aKTHBHOMy  BBMBHeffllK)  OoHBHBIX,  BCpH(j)HK3HHH  iiiar- 
H030B  no3BonniiH  yBenHHHTB  hhcho  naonio/iacMBix  Oohbhbix,  CTpanaioimix  rnnepTOHnnecKon  60- 
jie3HBio,  c  1207  no  7529  nenoBeK,  a  TaioKe  ccjiopMHpoBaTB  rpynny  pncxa  b  KonnnecTBe  4328  naiineH- 
tob.  IIpoH30iiiiiH  H3MeHemw  b  iiaiiiaHciiim  MC/iiiKaMciiToinoii  Tepannn.  CcroiiiH  npc,inoHTCiine 
OT,iacTC3  npenapaTaM,  oOnanaiomuM  He  tohbko  rnnoTeH3HBHBiM,  ho  h  nnTonpoTeKTopHBiM  /ichctbh- 
eM  Ha  opraHBi-MHHieHH.  liia'iiiTCHBiio  B03pocno  npHMeHeHHe  nponoHnipoBaHHBix  nmn6nTopoB 
All®,  oaoKaTopoB  xaiianoB  KajiBipia,  ceneKTHBHBix  P-6noicaTopoB,  t  ii  a  3  ii,i  o  n  o,i  o  6 1 1  b  1  x  /mypcTiiKOB. 
OnHOBpeMeHHO  C  3THM  3HaHHTeHBHO  CHH3HJIOCB  IiailiaHCIlHC  M C,1  H K a M C II TO B  KOpOTKOTO  /IciiCTBHJI. 

CneayiomHH  mar  -  opramiiaumi  ooyiaiomHX  ihkoh  ,ihh  nauiieirroB.  OOccncHcmic  oonbiioro 
HHtJiopMapHeH  06  ocoocimocTJix  TeneHUJi  laooncBanmi.  mcto,13x  caMOKOHTponn  h  caMonoMomu  npn 
pa3BHTHH  ninepTOHHHeCKHX  KpH30B,  II03B03HCT  H36e5KaTB  pa3BHTH5I  OCHOHCHeffllil,  yjiyHHIHTB  Kanc- 
CTBO  MeHHKaMeHT03H0H  TepamiH  H  yMeHBUIHTB  (JlHIiailCOBBIC  3aTpaTBI.  ripOBC/ieimBIH  MC,1I1K0- 
OKOHOMHHecKHH  aiiaaH3  cpe,m  45  iiamiciiTOB,  npomeimiix  oGynemic  b  HIK03C  noKa3aji,  HTO  3aTp3TBI 
Ha  rocnnT33H3annio  h  bbbobbi  CKopoil  noMomu  chibhjihcb  b  1,8  pa3a. 

Hannnue  nn(])opMannoimo-aiia3HTHHecKoii  KOMnBioTepHOH  6a3Bi  /lamiBix  coctojihim  nopoBBa 
iiaccneima,  0Ka3aHHBix  mchhhhiickhx  ycnyr,  jieKapcTBeHHoro  oOccncHcmiH,  no3BonHJio  npoBecra 
3 1 133113  3(}k})CKTHBIIOCTH  npOBOflHMBIX  OpraHH33U,HOHHBIX  MepOnpiMTHH  Ha  rpynne  OoHBHBIX  B  K03H- 
necTBe  3734  HC30BCK,  HMeiomux  npaBO  Ha  3BroTiioc  3CKapcTBeimoe  ooecneieiiiie.  no  cpaBHeHHio  c 
1999  ro,TOM  b  2002  ro,iy  hhcho  bbbobob  CKopoil  noMomu  chh3hhocb  Ha  35,4%,  rocnHTanH3apHH  - 
Ha  14,5%,  KOJiHHecTBO  0C30>K3ieniiii  -  Ha  11,4%,  iiccMOTpa  Ha  to,  hto  y  sthx  Oohbhbix  KpoMe  ranep- 
TOHnnecKOH  6one3HH  hmciotch  3a6o3eBaiina.  oTaroinaioinne  tchciihc  rnnepTeH3HH,  yBejiHHHBaiomHe 
pHCK  COCy.THCTBIX  OCHOHCHeHIlH. 

CncTeMHBiH  no3XO,T  ncnoJiB30BaH  HaMH  npn  opraHH3auHH  na63io,icnii!-i  3a  Oohbhbimii,  cipa- 
,13I0IIIHMH  XpOHHHeCKHMH  oOcTpyKTHBHBIMH  003C3II5IMH  3CrKHX.  H  3TOT  OnBIT  IlO/ITBCpVK.iaCT  3HaHIl- 
MOCTB  Ha3HaHeHH3I  M C,1  II K 3 M 0 II T03 II O il  TepamiH,  OCHOB3HHOH  Ha  npHHHIinaX  ,10K33aTC3BII0ii  MC,1I1- 
hhhbi.  P e3yjiBTaTBi  peTpocneKTHBHoro  aHajiH3a  3chciih3  Oohbhbix  XOBJ1  b  1999  ro,iy  110x333311: 

CHTyailHOHHOe  3CHCIIHC  60HBHBIX  C  HCn0JIB30BaHIieM  6pOHXOJIIlTHKOB  KOpOTKOTO  ,lciic'TBH3.  npilMe- 
HeHiie  b  27%  cnynaeB  HeoOocHOBaHHoii  a  1 1  t h 6 a kt  c  p  h  33  b  n  o ii  TepamiH,  npnB0,iH3ii  k  nacTBiM  rocmi- 
T33H33HI13M  (30%),  BBI30B3M  CKOpOH  II O  MO  III  H  (103,7%),  npOrpeCCIipOBaHIHO  3a003CBailH3.  HTO  110,1- 
TBep>KneHO  pe3yjiBTaTaMii  c ri h po rp a ej) HHeacoro  iicc3c,iob3iih«. 

Ha3HaHemie  6a3HCHoii  Tepamm  corjiacHo  pcK0Mcii,iaiin3\i  Bcnyimix  eneiinaiiHCTOB,  H3no>KeH- 
hbix  b  rno6ajiBHoii  CTpaTerHH  no  bc,iciihio  Oohbhbix  XOEJ1  (QOLD  1998)  11  ®c,icpa3Biioii  npo- 
rpaMMe  1999  ro,ia,  H3\iciiH3H  ciiTyamiii  b  noJiWKHTeJiBHyio  CTopoHy.  B  KanecTBC  npenapaTOB  6a3HC- 
hoh  TepamiH  Ha3HaHanHCB  6poiixo3HTHKH  pa3JiHHHBix  (])  ap  via  K030 rii  li  cc  k  h  x  rpynn: 
M-xohhhohhthkh,  fB-aroimcTBi,  hx  KOMOmiaiimi.  MeTHJiKcaHTHHBi,  a  npn  hx  iic3([k[)ckth biiocth  - 
HHTajIHHHOHHBie  113 H  CHCTeMHBie  r3K)K0K0pTHK0CTCp0I1,lBI.  npil  TaKOM  I10,1X0,1C  K  JieHeHHK),  B  2003 
ro,iy  y  Oohbhbix  ,iaimoii  rpynnBi  noKa3aTeHB  rocnHTaHH3aiiffli  chh3hhch  b  8,1  pa3a,  a  noica3aTenB 
BBI30B0B  cn  -  B  4,6  pa3a.  y MeHBmilHHCB  II  (])HIiailCOBBIC  33Tp3TBI  Ha  rocmiTaHH3aiimo  II  BBBOBBI  cko- 

poii  noMomu  c  253,6  tbic.  pyoncil  b  1999  r.  ,io  39,9  tbic.  pyoncii  b  2003  r. 

To  ecTB  npoiicxo.iHT  ricpcpacripc,icnciinc  c]iniiaiicoBBix  pecypcoB  c  ypoBiia  cTaniionapa  h  cko- 
poii  noMomu  Ha  a  m  6y  n  aTO  p  1 1  o  -  ri  on  ii  kh  ii  1 1  h  'i  cc  k  h  ii  3Tan,  hto  co3,13ct  ycnoBiiH  in  3  yBcnmiciiiiM  o6Be- 
Ma  OKaiaiimi  MC,iniimiCKoii  noMomu  HaceneHiiio,  ynyHiuemui  nc'icoiio-iHaniocTH'iccKoii  6a3Bi  no- 
HHKHHHIIKII,  nOBBIIHeHHK)  1 1 pO (]) CCCHOIia,3BIIBIX  3HaHffll  BpaHeH  II  MC1HIIHIICKHX  CeCTep,  a  3H3HHT  II 
KanecTBy  OKaiaiimi  mcihiihiickoh  noMomu.  Ccroina  b  nonHKHHHHKe  C03,iaiiBi  boimohciiocth  ina 
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jTC'ieniii-i  b  cneneoKaMepe,  ripoBC/icnnst  ncoynatnepnon  TepannH  h  KHcnopoqoTepanHH  KaK  KypcaMH, 
TaK  h  ^nHTenbHO  Ha  qoMy. 

Ilpo6neMa  oxpaHbi  MaTepuHCTBa  h  /tCTCTBa  ocTacTca  npnopiiTeTHOH  Ha  Bcex  3Tanax  OKatanna 
MejiHHHHCKOH  rioMomn.  HajiHHHe  y  vkchihhh  cjtepTHJitHoro  B03pacTa  b  84,6%  3 KCTpa re  n  matt  i>  n o ii 
naTononiH,  6ojn>moe  KOJiHuecTBO  ocjio^khghhh  bo  Bp c mji  6epeMeHHOCTH  noqTOJiKHyjiH  Hac  hmghho  c 
no3HHHH  CHCTGMHoro  aHajiH3a  noflOHTH  k  opraHH3au,HH  o  Kata  tin  a  no  mo  nut  6epeMeHHbiM  VKennutnaM 
Ha  aM6ynaTopHOM  3Tanc.  B  1998  ropy  34,0%  b  cipyKType  3a6oneBaHHH  6epeMeHHbix  cocTaBJia.ua 
aHeMiia.  J\o  KOHU,a  2002  ropa  stot  noKa3aTenb  HeyMomiMO  B03pacTaeT  po  44%,  h  napannenbHO  ot- 
MCHaCTCa  pOCT  0CJI02KHCHHH  OCpCMCnilOCTH.  AKTHBHOe  JICHCHHC  aHCMHH  He  TOJIBKO  npH  5IBHOH  KJIH- 
HHHeCKOH  KapTHHe,  a  npCBCHTHBIiajI  Tepanna  C  yiCTOM  np0rH03Hp0BaHH)I  BCpOaTHOCTH  pa3BHT HH, 
npiiBeJiH  k  nono>KHTeJibHBiM  pe3ynbTaTaM.  flponem  penicTpiipyeMOH  aHeMHH  CHH3HJica  po  35%,  a 
KOJiHHecTBO  ocJio>KHeHHH  Ha  13%.  Pemennc  pan  noil  npooncMbi  noTpe6oBa:io  He  tojibko  noproTOBKit 
Bpa'ieil  o6men  npaKTHKH,  niHeKonoroB,  axyniepoK,  ho  h  Oojibihoh  pa3tacHHTeiH>HOH  paooTBi  epepn 
OcpcMcniiBix  /KciniU'in  b  oDyiaiomux  niKonax  h  Ha  HHpHBHqyajibHbix  npneMax.  3ra  paooTa  npoBO- 
q Hnacb  npn  noppep>KKC  raaBHbix  eneu,HajiHCTOB  YnpaBneHiM  h  ;HenapTaMCHTa  tppaBooxpaneniia,  a 
Taioice  KacfjcppBi  ruHeKonorun,  B03rjiaBJiaeM0H  O.H.  jIhiicboh. 

3aKJno»ieHHe 

TaKHM  o6pa30M,  npiiMeHefflie  KOMiuieKca  coBpeMeHHbix  anpo6npoBaHHbix  TcpancBTiHiccKHX 
MeTopoB,  HcnoJiB30BaHHe  o6pa30BaTenbHbix  hikoji  KaK  qua  mcphhhhckhx  paooTnitKOB.  TaK  h  qua 
iiannciiTOB.  THiaTenbHbiH  (]) a p m a ko - 3 ko no m n  >  i  ec  k  n  it  an ann3  no3BonaeT  nepeBecTH  nenenne  Oojibhbix, 
CTpapaiomnx  xponn'iecKHMH  taGoJiCBannaMH  Ha  a  m  6  yn  a  to  p  n  o  -  n  o  Jt  n  k  jt  n  n  n  n  ec  k  n  ii  3Tan  c  ynyumenn- 
eM  KanccTBa  oKatanna  mcphhhhckoh  noMomu  h  titan  htcjibhoh  jkoiiomhch  (jinnancoBbix  pecypcoB. 
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Abstract 

The  problem  of  planning  of  investments  is  considered  by  the  example  of  the  oil-extracting  com¬ 
pany.  For  effective  decision  of  this  problem  the  synthesis  of  optimization  and  simulation  dynamic 
modeling  is  offered.  The  optimization  model  has  universal  character  and  is  based  on  ideas  of  the 
constmction  of  Bellman’s  function.  The  dynamic  model  is  described  conceptually  and  should  be 
developed  for  each  concrete  case.  Both  approaches  can  be  used  independently;  however  the  great¬ 
est  effect  gives  their  joint  application. 

BBeaemie 

riepe/i  pyKOBO/tCTBOM  nciJiTtuiBix  KOMnaHHH  c>Kcro/ino  B03HHKai0T  Bonpocti  o  nx  it  Maa  Micro 
pacnpencaenot  iihbccxhhhh  \tc>K/iy  MccxopO/K/t c n it a \t it  nim  ooccncneiiHn  BanaaimpoBaimbix  o6i>e- 
MOB  IICljtXC/lOOMUH.  PciIICIlHC  3THX  BOIipOCOB  CBJnailO  C  XpynOCMKHMH  npOUC/lVpaMH  paCHCTa  H  co- 
rnacoBaHHH  o6t,cmob  .xoobuih  h  iicooxo/ihmmmh  ,xan  xxoro  ([)iiiiaiicoBBi\in  pecypcaMH.  IT  pit  stom 
bo3mo>khbi  ,XBa  ochobhbix  BapnaHTa  npopccca  coraacoBaniin. 

1)  B bict i ut it  mciic,i>kmciit  nc(]>xnnon  KOMnaHHH  (JiopMitpycT  oripe/icacniiMC  iiia'iciina  o6t,cmob 
i i c (jiT c,xo6 m n it  /loucpnitx  aKitiioiicpiiBix  o6mecTB  -  /I  AO,  a  Te,  b  cboio  onepc,TB,  onpc.xeaaiox 
IlCOOXO.XItMBIC  CyMMBI  HHBeCTHL[HH,  npH  KOTOpBIX  3TH  o6l>eMI>I  MOryT  6i>ITi>  nocxit  rnyxM.  Ecjih  c 
TOHKH  3peHH5t  OIO.XVKCTa  KOMnaHHH  3TH  It IIBCCTItlllt It  IipitCM.XCMBI,  TO  IUiaH  no  OOTjCMV  HC<})XCAO- 
DBiMit  h  ero  (JiitiiaiicitpoBaiiiic  OKaxMBacxcn  coritacoBaHHBiM.  Ecjih  HeT,  to  ,xan  AAO  npeaaara- 
excn  cKoppeKTHpoBaHHBin  njiaH  oGteMOB  iiciltTc.xoDBuiH  h  x./t.,  ao  Tex  nop,  nOKa  He  6y/lCT  no- 
aynen  corjiacoBaHHtiH  c  Cio/dkcxom  Bccii  KOMnaHHH  naan  no  iiciJitcaodbuic  h  ero  (J)nnancnpo- 
BaHHio  AJia  Bcex  /^AO. 

2)  AAO  npe/iaaracxca  no/iroxoBitxB  npe/taoKenni-i  no  BapitanxaM  odbcmob  neclxxe/iooMHH  h  Heo6- 
xoAHMbix  aim  peajiH3artHH  sthx  BapnaiiTOB  (j)nnancoBMX  pecypcoB.  Ha  ocHOBaHHH  TaKHX  npor- 
H030B  Bbicmee  pyKOBO/icxBO  npitHHMaeT  peiueHite  o  Bbioope  nporpaMMbi  (])nnancnpoBanita 
nClJlTCAODBUIH  B  HC-XOM  no  KOMnaHHH. 

H  b  nepBOM,  h  bo  BTopoM  caynac  ripiixoaitxcn  pernaTt  Bonpoc  orniiMHiannii  (linnancitpoBanita 
nporpaMM  neclxxc/iooM'iit  npn  orpaniiHeniiMX  pecypcax. 

B  nacxonmcc  BpcMH  Bbi6op  MccxopoK/iennii  aim  BBirioaitcimn  rtaana  no  nccJiTC/ioDMHC  h  coot- 
BeTCTByiomHX  niiBCCTitnuit  ocyiiiecxBancxca,  KaK  npartnao,  nyTeM  XKcnepxiiBix  ouciiok.  B  jiynmeM 
caynac  npoBonnxcn  pair/KnpoBannc  MccxopoKncimit  no  3(}x}>ckxhbiiocxh  /ioobiuh  h  b  cooTBeTCTBnn  c 
hhm  ocyiiiccxBancxca  pacnpcacacnitc  ([uinaiicHpoBanitfl.  B  cxaxbc  npcrtaaracxca  ajiBTepHaTHBHBiH 
noaxo/i  Ha  ocHOBe  m  ax  c  \t  a  x  it  a  c  c  k  o  ro  ri  p  o  rp  a  \t  m  h  po  b  a  n  it  a  h  itMitTanitonnoro  MO/icanpoBanitn. 
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1  HcxoflHbie  jail ii i>ic  h  KpiiTcpim  onTiiMiuamm 

npn  npiiimnn  pemeHinl  no  ([imiancupoBaimio  /ioobihh  iiccJjth  h  ra3a  MoryT  6bitb  ncnoni>30Ba- 
hbi  pa3Hbie  KpiiTepim.  B  'iacTiiocTu: 

•  npn  3a/iaimo\T  o6beMe  ([ii-mancupoBanmi  ooccncHHTB  MUKCUMajibUbm  ofn>eM  Hefymedofibmu  3a 
naaimpycMBiii  nepno/i  (noaro/ia,  roa,  /IBa.  rpn  n  t./b)- 

•  Am  ladannozo  oobe.ua  nccfiTcpoOBi'in  m u h um u i u po <t am h  cooTBeTCTByiomiie  3ampanibi  ana 
njiaimpycMoro  nepno^a. 

PaC'ICT  H  OnTHMH3an,HIO  ODBC  MOB  (JlIinailCHpOBailHH  H  ODBC  MOB  /IOOBIHH  HCJICC006pa3H0  npOBO- 
HiiTB  b  pa3pe3e  MCCTopo>K/ieniiii.  nocKonBKy  ynean'inBacTCH  hhcjio  BapnaHTOB  B03MO)KHoro  pacnpe- 
/I  anemia  iihbocthhhh,  KOMommpya  KOTopBie  movkiio  nawm  6onee  3(}k[)ckthbiioc  pememie  paa  kom- 
naHim  b  hcjiom.  Ilpn  stom  ooccncHHBacTCfl  (]iniiaiicHpoBaiiHC  Han6onee  3(}k})ckthbiibix  npoeKTOB 
(MecTopTOK^eHHii)  ii  npcKpamacTCfl  cKpBiToe  cyocH/mpoBaiiHe  He3cJ)(|)eKTHBHBix  3a  chct  3(|k})ckthb- 

HBIX. 

JJpa  pac'icTa  ii  onTHMH3an,HH  oobcmob  HHBecTunnH  ii  oobcmob  /ioobihh  .mejianiejibiio  (ho  He 
o6n3amejibHO j  ana  Ka>K/ioro  MecTopovK/ienm-i  hmctb  hockojibko  BapnaHTOB  hiibccthiihohiibix  npoeK- 

TOB. 


2  OSiiihh  noflxofl  k  onTiiMiuamm  Ha  ocHOBe  CTaTnnecKnx  h  nHHaMnnecKnx  Monejieii 

OopvmpoBaiiHC  BapnaHTOB  onTHMajiBHBix  mnanoB  BBinonHeHiiH  la/iaimoii  nporpaMMBi  /ioobihh 
ho(J)th  CBjnano  c  pemeHneM  pa/ia  aa/ian.  3to  h  3a^ana  onTHMH3annH  3aTpaT  ana  nonyneHiM  la/ian- 
hbix  o6BeMOB  /ioobihh.  n  sa/iana  onTHMiuannn  cjniHaHcoBBix  n  MaTepnajiBHBix  noTOKOB  bo  BpcMcnn  b 
paMKax  onepaTHBHoro  mnaiiHpoBanmi.  3th  3a^ann  BecBMa  cjiouchbi  n  rpy/iocMKH.  J\na  nx  pcincnna 
npe/waracTci-i  rio/ixo/i.  coctohiiihh  H3  /inyx  BnaHMOCBananiiBix  nanon. 

Ha  nepeoai  3 mane  mcto/iom.  ocHOBaHHOM  Ha  h/icc  nocTpoeniia  ([lyiiKiiHH  HcniiMaiia  [1-3]  iimeT- 
c a  pemeHne,  onTHMH3npyiomee  kojiuhcctbciiiibic  xapaKTepucTHKH  HiiBecTHponanmi  ana  /iocthvkc- 
HHH  Ba/iaiHIBIX  OOBCMOB  IlCljlTC/IOOBIHH  Ha  COOTBeTCTByiOmHX  HHTepBaaaX  BpCMCHIl.  3th  KOUHHeCT- 
BeHHBie  xapaKTepucTHKH  HiiBCCTHpoBaiiHH  HBJiaioTca  hcxo/iiibimh  /uiiiiibimh  ana  BToporo  3Tana. 

Ha  emopoM  omane  pemaeTca  3a^ana  onTHMiuaujiH  MaTepnajiBHBix  h  (})HHaHCOBBix  noTOKOB  bo 
BpOMOHH  BHyTpH  BpOMOHHBIX  HHTOpBajIOB .  BapHaHTBI  HHBCCTHHHH  H  COOTBeTCTByiOHIHe  HM  OOBCMBI 
/ioobihh  ncf])TH,  rioJiyHeniiBie  Ha  nepBOM  mane,  nponepaiOTca  c  tohkh  ipenmi  bo3mo>khocth  peann- 
3apHH  Ha  BTopoM  3Tane,  b  paMKax  /iHiiaMHHCCKOH  HMHTaiiHoimoH  mo/icjih  [4,  5].  M cto/iojio ranee ko ii 
ochoboh  3aecB  cnyiKaT  cpe^cTBa  Henpepuenozo  Modejiupoeanun,  peajiH3yiomHe  KOHuenunio  cuc- 
meMHOU  Auhomuku  OoppccTcpa  [6,  7].  B  mo/icjih  /jojdkhbi  paccHHTBiBaTBca  BapnaHTBi  /ioxo/iob.  no- 
nynacMBix  ot  npo/ia>KH  nec])TH  h  pa3Mep  hx  Hacra,  nanpaBJiacMoii  Ha  HHBecTHpoBaHHe  /ioobihh  (o6- 
paTHBie  CBM3H.  yiCT  JiarOB),  HCOOXO/IHMBIC  OOTiCMBI  3aHMCTBOB3HHH  B  pa3HBie  nepHOABI  BpOMOHH, 
o6BeMBI  OCHOBHBIX  BBinjiaT.  Ha  OCHOBaHHH  p03yJIBTaTOB  HHIiaMH'ICCKOrO  MOMCaUpOBailHH  pOa’A'IIBI 
npoBO^HTBca  KoppeKTHpoBKH  b  hcxo,tiibix  /[ainiBix  ana  MoaenH  nepBoro  3Tana,  yTO'iiuiTBca  o6mne 
o6BeMBI  HHBeCTHHHH  H  3aHMCTBOB3HHH,  C  V'lCTOM  BBinjiaT  npOUCIITOB  no  KpC,lHTaM  H  np0rH030B 
H3MeHeHiM  u,eH  Ha  hoiJjtb. 

3  MeTOflHKa  onTiiMiuamm  3aTpaT  ^jih  BBinomiciiiiH  ii.ianoo  ^oSbihh  iiccJttii 
B  paMKax  CTaTHHGCKOH  MOflejIH 

3a^aHa.  Odecnenumb  3adambiu  o6beM  do6umi  uec/jmu  m  motcdoM  epeaiemoM  immepeane  c 
MUHUMajibHbiMU  3ampamaMU  na  am om  immepeane. 

3.1  I(ejieBaH  c|)viiKmia 

Jlpa  Ka>R7ioro  MCCTopovKpcima  n  e  {1,2,...,  N}  bbcacm  b  paccMOTpefflie  BapnaHT  (|)Hnancnpo- 
Ba him  jnt  e  {lnt,  2nl,...,  /„,}  Ha  bpomohhom  HHTepBajie  t  s  {1,  2 ,...,T}.  Ka^Bin  BapnaHT  onpe^e- 
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jtmct  o6i>eM  (JninancHpoBaimH  X )nt  h  cooTBeTCTByiomnH  odbcm  poObiHH  Vj„,  Ha  MccTopoKncnim  n  3a 
nepi-io/i  BpeMeHH  t.  IloiiaraeM  .J,,,  >  1  npn  koiichiocth  o6mero  nncna  BapnaHTOB  (fninancupoBanna. 

IlycTB  hjnt=  1,  ecnH  BapnaHT  /,„  npiiHiiMaeTca  ana  (JjHHaHcupoBaHna  MCCT()po>K,icnna  n  Ha  Bpe- 
MeHHOM  HHTepBane  t,  imane  hjm  =  0. 

Tor.ua  3a^ana  MHHHMH3au,HH  o6mnx  pacxo/iOB  Ha  BpeMeHHOM  HHTepBajie  t  hmoot  bh,i: 

N 

(1)  St  =  YhjntXjnt^  min, 

n= 1 

rjxe  MHHHMyM  nmeTca  cpe^H  Bcex  B03M0)KHbix  BapnaHTOB  (J)HHaHCHpoBaHHB;  no  Ka^c^oMy  npoeicry 

jnt  ^  {  1  nb  ^ nb  •  •  •  ?  Ji nt}  • 

PemeHne  3a^ann  (1)  -  coBOKynHocTb  Bcex  nmjeiccoB  hjnh  jjojdkho  yzjoBJieTBopaTb  cjieziyiomHM 
orpaHHHeHKflM: 

(2)  Z  hjntVjnt>Vt, 

n= 1 

r,3c  V,  -  jihmht  oomcii  .ioobi'ih  ho(Jjth  no  bcom  MccTopo>K;icn h a m  b  Ka>K,To\i  HHTepBane  BpeMeHH  /; 

(3)  \/n,t  Yjhjnt  =  1 

Jnt 

(T.e.  ana  Ka>K,Toro  MCCTopO/K.icniia  b  nnanoBOM  nepnonc  Hcnonb3yeTca  toubko  o.ihii  BapnaHT  HHBe- 
CTHpOBaHHa). 


1) 


3.2  AjiropHTM  peuieHHH  3aaa*in  (1-3) 

J\na  pemeHiia  aa/pinn  (1-3)  ycnoBHo  ov/icm  ciMTaTB.  hto  Ha  BpeMeHHOM  HHTepBane  t  o6teM 


(J)HHaHCHpOBaHHa  St  H3MCIIMCTCJI  OT 


minX 


jnt 


AO 


maxZ  hjn,Xjnt 

V  J  n= 1 


c  ^ocTaTOHHO  ManbiM  npn- 


pameHneM  A. 

2)  Ha  nepBOM  mare  anropHTMa  3anHmeM  Bee  HMeiomneca  BapnaHTbi  HiiBCCTHpoBaima  h  /loObiHH 
ana  Ka’A'noro  MecTopoK/icimy  b  bh.tc  /iHCKpeTnoii  (JjyHKHHH 


3)  F(X )  = 


Vjnt,ecjmX  =  Xjnt; 

0  b  npoTHBonononcHQM  cnynae. 


4)  /(anee  nan  Bcex  X  H3  nnana30Ha  [  min  X  m 


(  \  1 

r  N  N 

mill  *  jnt  > 

max  Z  hjntXjnt 

\  J,n  )  1 

\  J  «=i  y 

]  npoBonHM  pcKyppcimiBic 


BBi'incncniia  noxomie  Ha  BBi'incncima  (JiyiiKiiHH  BennMaHa,  ho  c  vhctom  orpaHiiHemiJi  (3): 
(4)  B{X)  =  max{F{Z)  +  B(X-Z)}, 


raex  =0, 

Moncno  iroKasaTb,  hto  Bbipa/Keimc  (4)  nacT  a6conioTHbiH  onTHMyM  .toobhih  iic(J)th  Ha  pecypce 
X,  ecnH  npn  ero  BbiHiicneHiin  BbinonHeHo  ycnoBne  (3),  T.e.  HHBecTupoBaHiie  b  MCCTopovK/ieniie  nn6o 
npoHiBonuTca  TonbKo  no  onnoviy  H3  /lonycTHMbix  BapnaHTOB,  nn6o  Boo6me  He  npomBo/iHTca. 

JJflfi  BbinonHeHna  ycnoBiia  (3)  h  coxpaHeHna  rno6anbHoro  onTHMyMa  npn  Ka5iyiOM  BbiHHcneHHH 
no  (4)  npoH3BonHTca  npoBepKa  ynacTna  MCCTopo'/Kneniia,  eooTBeTCTByiomero  /loObinc  F(y_)  b  cyM- 
Mapnoil  noobmc  onpcncnacMOH  B(X -  y_).  Ecnn  MCCTopovkyicnnc  yace  ynacTBycT  ana  BbiHucncniia 
B(X -  y),  to  npoBcpacTca.  yBennHHBaeT  nn  3aMeHa  BapnaHTa  HiiBCCTHpoBaima  b  3to  MCCTopo/Kncniie 
ina'icime  (])yiiKHHOirana  B(X)  nnn  HeT.  Ecnn  na.  to  npoH3BO/iHM  3aMeHy  BapnaHTa.  Ecnn  HeT,  to  ne- 
pcxom-iM  k  npyroMy  MCCTopovK/ieimio.  ana  KOToporo  BOivioncnbi  hiibccthiihh  b  pa3Mepe  y. 
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JS, Jia  KaacAoro  jira'icniia  X 3anoMHHaeTca  Ha6op  MCCTopO/K.acniiii  h  BapnaHTOB  HHBeempoBaHHa, 
Aaiomux  onTHMajitHoe  iiiaHcnuc. 

Ecjih  /pia  Kaayioro  MecTopoacAemia  onpedenen  mojibKo  odim  eapuanm  uHeecmuifiiii,  to  npoue- 
yiypa  aBTOMaTH'icc'KH  ynpomacTca,  Tax  KaK  npoBcpacTca  tojibko  «noBTopHoe»  HHBecTupoBaHne  b 
MecTopovK/ieniie . 

TaKHM  o6pa30M,  ecaH  KOMiianna  njiaimpycT  aoobitb  onpcAcacniiBiH  o6i.eM  nc(f)TH,  kotopbih 
peaneH  no  reonornnecKHM  ycaoBiiaM,  a  b  npoeKTax  hiibccthiihh  MCCTopovKAcniiii  ecTb  BapnaHT, 
n  p  e/iy  c m aTp h b a i o m h ii  MaKCHMajibHyio  /ioobihv  iiccJitit,  to  naanoBBiii  o6i.eM  /ioobihh  oy/ieT  cpe/m 
noay'iacviBix  no  (4)  BapnaHTOB  nun  6jih30k  k  ncKOTopBivi  n3  hhx.  Eonee  toto,  hmcji  KapTi-my  onra- 
MajiBHBix  o6i.eMOB  /ioobi'ih  iic(])th  npn  pa3Hi>ix  BapnaHTax  (Jii-mancupoBanna,  pvkobo/ictbo  MoaceT 
npocTO  Bi>i6npaTi>  noAXOAammi  oobcm  h  TyT  ace  hmctb  nepe.i  raa3aMH  eooTBeTCTByiomyio  onra- 
MajiBHyio  HHBecTHnnoHHyio  nporpaMMy  c  v'ictom  Bcex  MecTopo’Ayieimii  /ma  BtaToro  BpeMeHHoro 
HHTepBajia  t. 

5  MeTOflHKa  AHHaMHHecKoro  MOAejiHpoBaHHH 

ABII/KCIIIIH  OCHOBHBIX  (|)l  1 1 1  a  1 1  CO  m.l  X  nOTOKOB 

la/tana  jinHaMnnecKon  moacjih  (b  OTnnnue  ot  CTaTnnecKnx  Mo^enen  -  onTHMH3annoHHbix,  sko- 
HOMeTpHHeCKHX),  npCAOCTaBHTB  B03M0aCH0CTB  Ha6jHOAaTB  3a  pa3BHTH0M  ripOUCCCOB  BO  BpOMOHH, 
ynuTtiBaTB  oopaniBic  cbh3h,  B03HHKaK)mne  npn  /ibhvkciihii  MaTepHajiBHO-(|)HHaHCOBBix  nOTOKOB, 
opeHHTb  BjTHHHHe  cnynaHHbix  B03MymeHHH,  HaKOHen,,  BectMa  HaraaflHO  OTpa3HTb  ana  nom>30BaTena 
MoncanpycMBic  npoucccbi  n  nx  B3aHMOCBa3H.  PatyMCCTca.  iio/ioonyio  moacjib  MoacHO  ncnonb30BaTi> 
n  aim  onTHMHianHH  hcjicbbix  noKa3aTenen  nyTeM  BapBiipoBamia  iira'ienim  ynpaBJiaeMBix  napaMeT- 
poB. 

/],HHaMnHecKoe  m  o/i  e  jt  m  p  o  b  a  ii  h  e  nonpasyMCBacT  HviHTamno  ABnaccniia  MaTepnajiBiio- 
(J)HHaHCOBi>IX  nOTOKOB  Ha  KOMIlBIOTCpC  Cnen,HajIBHBIMH  npOipaMMHBIMH  CpCHCTBaM H  1 .  riOTOKH  HMH- 
THpyiOT  HHTeHCHBHOCTB  HaKOnjieHIia  H  paCXO/ia  (J)HHaHCOBi>IX  CpC/ICTB,  M a T C p H an  B 1 1 B I X  3anaCOB,  Ha- 
npaBneHne  3Toro  iraKonaeniia  nun  pacxo.ua  n  t./i.  IIotokh,  KaK  npaBHJio,  «BTOKaioT»  b  HaKonnTenn 
HUH  «BBITOKaK)T»  H3  HaKOnUTOJIGH .  3tO  n03B0JiaeT  OU,eHHBaTi>  oEbeMBI  «HaKOnjIOHHH»  HUH  «OCTaT- 
kob»  pecypcoB.  TaKHM  o6pa30M,  MOAemipyeTca  Kpyroo6opoT  ochobhoto  h  o6opoTHoro  Kanmajia 
KOMnaHHH,  a  TaioKe  B3aHMOOTHOHieHiia  c  ynpeamemiaMH  c[  i  i-m  a  n  c  o  b  o  -  k  p  c  n  h  t  n  o  ii  cc})cpBi. 

Ha  ocHOBe  .THiiaMH'iccKoro  HMHTannoimoro  MOAemipoBaHHa  MoacHO  npocviaTpuBaTB  BapnaHTbi 
(JiHHaHCOBOH  nOJIHTHKH  H  a B TO M a T H 'I C C K H  HUH  Bpy'HiyiO  Bbl6npaTB  TaKHe  H3  HHX,  KOTOpbie  n03B0Jia- 
iot: 

•  (]) O p \T H pO B AT I )  (])HIiailCOBBIC  pe3epBBI  B  OOBCMaX,  OOCCnC'IHBaiOIUHX  VCTOii'IHBOCTB  KOMnaHHH; 

•  3apaHee  njiamipoBaTB,  Kor.ua,  ckojibko  h  r^e  iicooxo/ihmo  .tciiokubix  cpe/iCTB; 

•  onpeaenaTb,  MoacHO  jih  H3BicKaTB  iicooxo/iumbic  cpe/iCTBa  b  paMKax  KOMnaHHH  huh  npuncTca 
oopamaTBca  k  /ipyntM  hctohhhkam  h  T.n. 

6  CxeMa  pawn  i.i  co  CTaTHiecKOH  h  AHHaMHiecKoii  moacjuimh 

1)  Ha  nepBOM  mare  cocTaBJiaioTca  BapnaiiTBi  HiiBCCTHHHoimBix  npoeKTOB  ana  KaacAoro  MecTopo- 
5KAeHna.  KavKHoviy  BapnaHTy  cooTBeTCTByeT  o6i.eM  BJioaceHHbix  cpencrB  h  cooTBeTCTByiomnH 
eMy  o6i.eM  .toobi'ih  iic(])th  3a  naanoBBiii  nepno/i.  YBeaHHeHne  nucaa  BapnaHTOB  npoeKTOB  hh- 
BecTHpoBaHHa  b  Kaac^oe  MCCTopO/Knenne  hobbo-TI-it  naxoni-iTB  6onee  oin  uMaaBiiyio  nporpaMMy 
HHBeCTHHHH  B  paMKax  BCeH  KOMnaHHH.  Ho  TUl/KC  npn  HajIHHHH  TOUBKO  o.inoro  BapiiaHTa  HHBe- 
CTHpoBaHHa  ana  Kaac^oro  MCCTopo/Kycima  B03M0>KHa  onTHMH3auHa. 

2)  /JaHHBie  HiiBCCTHiiHoiiiiBix  npoeKTOB  aBnaioTca  hcxo.tiibimh  ana  pa6oTBi  CTaTHliecKoii  onTHMH- 
3anHoimoii  mo.tc.bh.  B  pesyaBTaTC  pa6oTBi  MOAean  naxoaaTca  BapnaHTBi  MaKCHMajiBHoii  aoobi- 


1  Hanpimep,  naKeTa  ilhink  KOMnaHHH  High  Performance  Systems  (htpp://www. hps-inc.com). 
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hh  3a  imaHOBBiH  ncpHO/i  qua  nio6oro  oDBCVia  cyMMapHBix  hiibccthhhh  .S',  a  TaKace,  cootbgtct- 
Byiomne  3TOMy  o6beMy  onTHManbHbie  pacnpeqeneHHa  hiibccthhhh  no  MCCTopo>K,TCi  i h a m  n 
AAO. 

3)  Jlimo,  npuHHMaiomee  pcmciinc.  Bti6iipaeT  npuBneKaTentHtin  BapnaHT  o6beMa  /ioobihh  ncejiTH 
h  cooTBeTCTByiomHH  eMy  o6beM  cyMMapHbix  hiibccthkhh  S.  3tot  BBioop  a b t o m a t h h c c k h  on- 

pC.lCJIHCT  npOCKTBI  IlHBeCTHHIlH  B  Ka>K,TOC  MCCTOpO/K/lCIlHC.  EcJIH  lip H BJI C  KHTCJT BII BI H  BapiiaHT 
OTcyTCTByeT,  to  cuc/iycT  nepenra  k  nymcry  1  h  TiooaBHTB  BapnaiiTBi  hiibccthiihoiiiibix  npocK- 
TOB  flna  MCCTOpO/KHCIlHH. 

4)  Ha  /iHHaMnnecKon  Moaenn  npoBepaeTca,  Kax  Bbi6paHHbiH  BapnaHT  6y/iCT  pea:iH30BbiBaTbca  Ha 
npaKTHKe.  Kaxne  noTpeOyiOTca  o6beMbi  3aHMCTBOBaHHH  n  b  KaKoe  Bpcvoi,  He  npoir«)H/iCT  jih 
Bi>ray>KneHHoe  H3MeHeHne  oobcmob  HimccTHpoBaiiHJi  H3  3a  KoneSaHiin  u,eH  Ha  Hec[)Tb,  Ha  ckoub- 
KO  OTKJIOHHTC5I  OOIlUia  CTOHMOCTB  npOeKTa  OT  njiaHOBOH  H  T.,T. 

5)  Ecuh  \t o/ic  jt h po b a h h c  bbwbhuo  He>KH3Hecnoco6HOCTb  BBiopaimoii  nporpaMMbi  HHBecTHHHH,  to 
ocyinccTBjiHCTCfl  nepexoA  k  nyHKTy  3  h  BBionpacTca  anc/iyioiiiHii  BapnaHT  HHBecTHHHH . 

6)  Ecuh  /iHiiaMHHCCKaa  Moment  noKaiBiBacT  vctoh'ihbvk)  pa6oTy  KOMnaHHH  ana  BBiopaimoii  npo¬ 
rpaMMbi  HHBecTHHHH,  to  Ha  ee  6a3e  h  Ha  ocHOBe  pe3ynbTaTOB  HMUTaunn  (JiopMHpycToi  h  yT- 
Bep>K,TacTCH  nnaH  HiiBCCTHpoBanmi  h  o6beMbi  /ioobhih  hciJith. 

3aKJiioHeHHe 

B  CTaTbe  npc,TTO>K'cna  MCTO/iHKa  pcmciimi  aa/iami  njiaimpoBaiiHH  HHBecTHHHH  Ha  npiiMepe 
ncijiTC/ioOBiBaioiiiCH  KOMnaHHH,  KOTopaa  ripi-iTO/pia  h  ana  pan  a  qpyrux  /loOBiBaioiHiix  oTpacnen. 

B  OCHOBe  MCTO/IHKH  JieaCHT  CHHTe3  O HT H M H3 a I| H O II II O TO  H  HMHTaHHOIIIlOTO  MO/lCHHpOBailHfl. 
OnTHMH3aunoHHaa  Mo^enb  hocht  yHHBepcaJibHbiH  xapaKTep  h  ocHOBaHa  Ha  nqeax  nocTpoefflia 
4»yHKL|HH  BeunMaHa.  JJ,na  nocTpociiim  .THiiaMmiccKoii  mo/iciih  HC.Tceooopaiiio  Hcnonb30BaTb  H3BecT- 
Hbie  npHHHHnbI  CHCTeMHOH  .THIiaMHKH  H  COOTBCTCTByiOIHHC  CpC/lCTBa  KOMnblOTepHOH  HMHT3HHH;  3Ta 
mo.tcjtb  npc.TCTaB.TCiia  KOHuenTyajibHO  h  qonacHa  p  aa  p  a  6  aT  b  i  b  aT  b  c  a  ana  Kaacqoro  KOHKpeTHoro  eny- 
na a.  06a  no/ixo/ia  -  CTaTimccKHii  h  ,t h i i a m hm  c  c  k  h  ii ,  MoryT  iicnoJiB30BaTBca  He3aBHCHMO,  o/qiak'o 
HanSonbHiHH  scJicJieKT  qaer  hx  eoBMecTHoe  npiiMeHeHne. 
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Abstract 

It  is  determined  to  be  discussed  an  effective  approach  to  the  synthesis  of  an  adaptive  control  sys¬ 
tem  by  the  process  of  chemical  water  admission  technologies  on  a  heat  power  plant  using  the 
model-identifier  in  a  contour  for  the  reception  of  the  working  infonnation  about  the  directly  not 
measured  parameters  of  the  quality  of  water. 

BBeaetme 

ripooncMbi  iiony'icimn  xhmh'icckh  o'ntmciinoii  h  o6eccoJieHHOH  bopbi  pjia  TcnnojncprcTmic- 
ckhx  ycTaHOBOK  aBjiaiOTca  bccbmh  aKTyajibiiBiMn  b  ooccncieiiitit  HapeacHOCTH  h  skohomhhhocth 
ripoHBBO.TCTBa  3Heprnn.  06bihho  bopo  n  op  roTO  b  h  tcji  b  1 1  bi  c  ycTaHOBKH  copepacaT  ycTpoiicTBa  npe/iBa- 
pHTenbHOH  ohhctkh  no  ypanciimo  m  bopbi  npiiMeceH,  bbbccch,  Konnoripiio-pacTBopeniiBix  BemecTB 
pa3Hoit  CTeneHH  pucnepcHOcm;  ycTpoiicTBa  ana  pcra'iapri it  bopbi  h  itoimooOMeiiiiBic  ycTaHOBKH 
(cJjHJibTpBi)  pjia  pcMmiepanrnanriri  bo/ibi  nyTeM  jKBHBancmnoro  o6MeHa  cooTBeTCTByiomux  hohob 
couch  vkcctkocth  Ha  hohbi  (JtHJiBTpyiomero  BemecTBa  c  nocnepyioiiiefi  nepriopri'iecKofi  pereiiepanri- 
eil  cJjHUBTpa. 

TpaprinrioimBie  cnocooin  KOHTpoJia  h  ynpaBJieima  bopo  iioptotob  htcji bit bi mh  ycTaHOBKaMH  CTa- 
HOBaTca  \t ano r i p it rop hbimh  ana  hhtchchbhbix  tcxhohothh  x it \t bopo n op totob k h  (XBO).  Oco6eHHO 

3TO  CTaHOBHTCa  OHCBH.PIIBIM  PJ13  TenjIOHCTOHHIlKOB,  pa60TaK)IHHX  B  CHCTCM3X  I|C  1 1  Tp  ail  H  3  O  B  3 1  III  O TO 

TennocHa65KeHna  c  otkpbitbim  pa36opoM  ropa'icil  bo/ibi  HaccncimcM  h  hmcioiiihx  b  TenjioBOH  cxeMe 
naporeHepaTopBi  bbigokoto  paBJicima.  CxeMBi  c  otkpbitbim  pa36opoM  ropa'icil  bopbi  o6ycnaBHHBaioT 
bbicokhc  Tpe6oBaHiia  k  ee  KauecTBy  cornacHO  caHHTapHBiM  npaBiinaM,  a  Hap&KHaa  pa6oTa  napore- 
HepaTopoB  bbicokoto  paBJiciiitn  c  Don  bi  hum  iiia'icimcM  TennoBoro  iianpaacciina  Ha  noBepxHOCTax 
HarpeBa  ponycKacT  HcnonB30BaHHe  pooaBO'inoii  bo/ibi  jihihb  bbicokoh  CTeneHH  o6ecconHBaHHa  [1,2]. 

IIpn  3tom,  c  y'iCTOM  pocTa  Tpe6oBaHHH  k  3aii|HTe  OKpy/Kaioiuci)  iipripopnoii  cpepBi  ot  aHTpono- 
reHHoro  BO'ipciicTBiia.  pe3Koro  noBBiiueHiia  ponn  iKoiiOMii'iccKoro  cTHMynupoBaHiia  noKa3aTeneil 
npoucccoB  ohhctkh  bopbi,  BKJiioHaa  3KonoTHHecKHe,  3apanH  KOHTpona  h  ynpaBneHna  pa6oToil  ot- 
penBHBix  3JieMeHTOB  (oco6chho  hohoo6mchhbix  (Jihjibtpob)  h  Bcero  tcx i lonorri'iccKoro  npouccca 
XHMHHeCKOH  OHHCTKH  BOPBI  B  UCJIOM,  CT3H0BaTCa  BCCBM3  aKTyajIBHBIMH  II  BBipBHraiOTCa  Ha  nepBBIH 
nnaH. 

ripcpnaracTca  pocraTOHHO  3(]k])ckthbiibih  nopxop  k  pemeHHio  sthx  ’japan  nyTeM  chhtc33  apan- 
thbhoh  CHCTeMBi  ynpaBJiciniM  KanecTBOM  XBO  c  viopcn bio- ripe i ith ([) UKaTopo \i  b  KOHType. 
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1  TexHOJiorHiecKoe  oSociioBamic  npoSjieMbi 

PaCCMOTpHM  RJ1SL  OnpCHCJICIlIIOCTH  BO/IO r  10,1  TOT O BUT CJI B II y I O  yCTaHOBKy  IIO/inHTKH  TCniIOCCTCH. 
3a^ana  noJiyneHiisi  bo/ibi  la/iaimoro  icanecTBa  aim  noiri htkh  TenjioccTCH  (ITTC)  mo>kgt  obitb  pemeHa 
c  noMomtio  coi/ianm  cooTBeTCTByiomeH  chctcmbi  ynpaBnemisi  [2],  Oobcktom  ynpaBJieHiisi  b  Taxon 
CHCTeMe  HBJIHCTCfl  V'laCTOK  TeXHOJIOrHHeCKOH  IICIIO'IKH  (pHC.  1)  OT  Hacoca  HCX0/1II0H  bo/ibi  (HCB)  ,10 
6axa  ,ic k ap 6o n hi h p o b a i m o ii  bo/ibi  (E/]B),  BKJnonaioiUHH  H-KaTiioiiHTiiBic  (0 1  -ON).  6yc[)epHbie 
( BO  1 .  E®2)  (JjHJiBTpti  ii  KJianaiiBi  -  rnaBHbiH  (rKJl)  ii  no/ivtcca  (I1KJ1). 


nun 


PacyHOK  1  -  ynpomeHHaa  TexHOJiormecKan  cxeMa  o6i>eKTa  ynpaBJieHHa 


Ochobhbim  Tcxno-iorH'iccKHM  noKa3aTeiieM  xanecTBa  bo/ibi  jibtoictch  ee  KapEoHaTHbiH  himckc 
(1)  CI  =  Ca-(HC03+C0  +  0H), 


2 i  _  2—  — 

r,ic  Ca,  I/COi  ,CO,  Oil  -  KonneiiTpanHH  hohob  Ca  ,  / ICO ^  ,  CO  ,OH  cooTBeTCTBemio. 

Kap6oHaTHbiH  himckc  Cl  3aBHciiT  ot  coothoiiichim  pacxo/iOB  ([iiMBTpaTa  g j  ii  iioiMcmiiBac- 
moh  k  HeMy  hcxo/uioh  bo/ibi  g n  ,  Tax  KaK  hmchho  jthm  cooTHomeHHeM  onpcicmoTci  KoimciiTpa- 


HHI1  IlCpC'IHCJTCIlIlBIX  HOHOB. 

B  TiinoBbix  TcxnoioriniccKHX  CHTyaiiHix.  HanpiiMep,  b  cnynae  CMcmcniM  paunMiiBix  cpc/i  b 
IIIMHII.ipH'ICCKOM  CMeCHTeJie  MO'/KCT  6bITb  HCn0JIB30Baiia  HH(jKj)y3H0HHaa  MO/lCJIb  B  (])Op\IC  JIHHeHHOH 
KpaeBOH  la/iain: 


6C,(r,l,t) 

dt 

re(0,R0),l  e(0 ,lk). 


t>0;i  =  ^NdC^ 


fd2Ci(r,l,t )  |  1  d_ 
d2I  r  dr 


dC,(r,l,t) 


dr 


dr 


=  0, 


dCi(r,l,t) 


dr 


=  0 


dC,(r,l,  t) 


•=o 


dl 


dl 


=  0  ,  t  >  0;/  =  l,N 


i=U 


Cj(r,l,t)i=0—C0,  Ct(r,l,t)  t=0  —  C0(r,l)  r  e  [o,i?0],/ e  [0,/^  . 


PeiueHiie  stoh  3a^an h,  hoibojmct  nonyHHTb  cooTBeTCTByiomyio  o6beiay  ynpaBicnni  ncpc/ia- 
TOHHyiO  4»yHKLlHK)f3  |: 


(3) 


Wj(r,l,p)  = 


Cj{r,  l,p)  _  8 Di  Kmi  (ym ,  /)  ■  Kni  (fin ,  r) 

Ciex(P )  m=ln=l  V2  P<P  + 1) 


3/iccb  Kmi,Knj  H.ipa  cootbctctbvioiuhx  HHTerpajibHbix  npcoopaioBaiiHii.  C,(r,/,/)  -  koiihch- 
Tpaiuii  i-ro  3JieMeHTa;  Vt  -  cxopocTb  KOHBeKTHBHoro  MacconepeHoca,  Z)(  -  ko3(|)(|)hhhciit  MOJieicy- 
JMpHOH  HH(|}t(3y3HH. 

O.maKO,  cucTeMa  ynpaBicnnsi.  ocnoBaimaH  Ha  npnimunc  o6paTHOH  cbsiih  no  otkioiichhio 
[4,5],  He  MO>KeT  obitb  peajiH30BaHa  KJiaccHHecKHMH  MCTOiaviH.  3to  CBH  iaiio  c  TeM,  hto  KapoonaTiiBiii 
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HHZieKC  Cl  He  HiMCpHCTCH  HCnOCpCHCTBCimO  H3-3a  OTCyTCTBHH  COOTBeTCTByiOIUHX  H3MepHTeJIBHBIX 

npn6opoB.  Kap6oHaTHBiH  hiihckc  Cl  MO)KeT  6bitb  bbihhcjich,  coraacHO  (1),  no  pe3yni>TaTaM  xiimh- 
necKoro  aHajnm  noTOKa.  3  kc  n  ep  h m eHT  an  b  ho  e  onpcncncnnc  MHoroKOMnoHeHTHBix  xhmhhcckhx 
cocTaBOB  TexHonornnecKHx  noTOKOB  npoucccoB  xhmhhcckoh  bohoohhctkh  Tpe6yeT  npoBc,iciina 
cneunantHBix  xhmhhcckhx  a nan h 30 b  b  ycnoBiinx  peanBHBix  npoiiBBoncTBeniiBix  npoucccoB.  IIonHoe 
TmaTeJiBHoe  npoBe/iennc  xhmhhcckhx  aHanH30B  BectMa  Tpy/iocMKO  h  He  Bcer/ia  'jkoiiomhhcckh  on- 
paB.iaiio.  riepHO.TH'iccKH ii  h  nocTaTOHiio  npononjKHTen bii bi ii  npouecc  KOHTponji  ochobhbix  KanecT- 
BeHHBix  napaMeTpoB  XBO  nyTCM  xhmhhbckhx  naSopaTopHBix  3Kcnpecc-aHanH30B  npn  hcbo3mo>kho- 
cth  npjiMoro  H3MepeHHJi  sthx  napaMeTpoB  npennonaraeT  6oni>moe  lanaiUBiBaunc  b  nonyneHHH  hh- 
(J)OpMaiIHH,  BBICOKyiO  BCpOflTIIOCTB  Cy6l>eKTHBHBIX  H  o6BeKTHBHBIX  0HIH60K  H,  KaK  CMC/1CTBHC,  He- 
onepaTHBHoe  BMeinaTenBCTBO  b  tcxhohothhcckiih  npouecc,  chhjkchhc  KanecTBa  h  iiaucvKiiocTH 
XBO.  TaKHM  o6pa30M,  hcbo3mo>khoctb  HiMcpciiHH  Kap6oHaTHoro  HiipcKca  b  khhcctbc  ynpaBJiaeMOH 
BenHHHHti  onpenenaeT  nocTpoeHHe  chctcmbi,  b  KOTopoii  ynpaBUHiomcc  bobuchctbhc  (pacxo/i  gn  ( t ) 
nouMeniHBaeMOH  k  (JiHnBTpaTy  bohbi),  cjiopMHpyeTCfl  b  3aBHCHMOCTH  ot  OTKnoHeHiin  paccniiTaHHoro 
no  MaTeMaTnnecKHM  mohcuhm  iiiaHeima  Kap6oHaTHoro  iinncKca  oTero  'ja/iainioro  niaHciiHH.  B  3 tom 

cnynae  CTpyKTypHan  cxeMa  cncTeMBi  npnMeT  bhh,  npeucTaBneHHBin  Ha  pneyHKe  2,  rue  C0(t),g0(t)  - 
cocTaB  n  pacxo/i  hcxohhoh  boubi  Ha  bxohc;  gn(t)  -  pacxon  hcxouiioh  boubi  Ha  no/iMcc  -  ynpaB- 
hhioiucc  BOiuciicTBHe;  Cl  -  paccniiTaHHoe  b  6hokc  m aTc mbt h nee ko ro  MoncnupoBannsi  uiaHcnne 
Kap6oHaTHoro  nuncKca;  sa  =  Cl  3ad  -  Cl  -  cun  ran  paccoraacoBaHHJi  MCVKuy  paccHHTaniiBiM  b  6no- 
Ke  \f a tc m a t h li e c k o r o  MO/icnupoBanun  uiaHcnncM  Kap6oHaTHoro  i-mncKca  Cl  h  Ba/iainiBiM  Cl 3ad 
BBiuHcueHHe  cocTaBa  C"x0  (?)  xhmhhcckh  OHHiricnnoii  boubi,  a  iiia'iHT  h  ero  Kap6oHaTHoro  nuncKca 

Cl  ,  npennonaracT  3H3Hne  KOHCTpyKTHBHO-TexHonorHHecKHX  napaMeTpoB  npouecca  xhmhhcckoh 
ohhctkh  boubi:  reoMeTpHHecKHX  napaMeTpoB  cjiHHBTpa,  xapaKTepncTHK  (JiHUBTpyiomero  MaTepnana, 
pacxouoB  ochobhbix  TexHOJiorHHecKHX  noTOKOB  npouecca.  B  paccMaTpHBaeMOM  cnynae  npouecc 
XHMHHCCKOH  OHHCTKH  BO/IBI  nOHBCpraCTCH  BJUMHHK)  MHOTOHHCJieHHBIX  (jlaKTOpOB,  BeJIHHHHy  II  Xa- 
paKTep  KOTopBix  BecBMa  cnoacHO  yuecTB  npn  MoncnupoBann n.  B  uacTHOCTH,  MaTepnan  3arpy3KH 
cjiHJiBTpoB  c  TeueHneM  BpeMeHH  TepaeT  cboh  cBoiicTBa,  ii  nocne  onpeneneHHoro  uucna  tjiHJiBTpouHK- 
hob  Tpe6yeT  3aMeHBi.  KpoMe  toto,  npouecc  cjmnBTpauHH  Ha  HeuaBHo  3arpy>KeHHOM  (jmnBTpe  othh- 
uaeTca  ot  TaKoro  >Ke  nocne  hcckoubkhx  mcchhcb  pa6oTBi.  3th  o6cTOHTcni>CTBa  o6ocHOBBiBaioT  no- 
CTaHOBKy  auanTHBHOH  3auaHH  ynpaBneHHfl  o6bcktom  b  ycnoBiuix  ncnocTaTOHiioii  anpuopHOH  hh- 
(jlOpMaUHH.  IIpH  3TOM  JJ.J1SL  BOCnOJIHeHIW  HCUOCTaiOIUeH  anpHOpHOH  HH(J)OpMaUHH  h  nocTpoeHHn  pa6o- 
Tocnoco6HOH  chctcmbi  h c  n on  b  i y  i o tc h  coBpeMeHHBie  nouxouBi  Teoprai 


PiicyHOK  2  -  CTpyKTypHaa  cxeMa  CHCTeMBi  ynpaBJieHHa  KanecTBOM  boubi. 
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ynpaBnemiJi,  CBTBaHHtie  c  aKTHBHtiM  Hcnoni>30BaHHeM  paSoHeir  HHcjropMaiTHH  06  o6i>eKTe  ynpaBJie- 
him,  T.e.  nn(|)opMaiiHH.  nonynaeMOH  b  xo/ic  ncnocpc.iCTBcnnoro  (|)ynKHHoniTpoBaniT5T  o6i>eKTa  b 
paMKax  TexHonornnecKoro  npouccca. 


2  flocTaiioBKa  3a^aHH  ii  k  ii  i  ii(|)MK'aiiiiii 


OnciiKy  XHMH'iccKoro  cocTaBa  noTOKa  HCJrccooopaTiio  npoiTTBO.THTB  no  BennnuHaM,  iienocpc.T- 
CTBeHHO  3aBHCJimHM  ot  KOMnoHeHT  cocTaBa,  no.T.TaioiHiTxcsr  npsTMOMy  H3MepeHHio,  b  KanecTBC  koto- 
pBix  uenecoo6pa3Ho  Hcnont30BaTi>  bo.topo.thbih  noKa3aTeni>  pH  n  3  jt  c  KTp  o  n  p  o  rs  ot  n o ctb  %  noToxa. 
TaKHM  o6pa30M,  c(|)opM>XTHpoBaiia  3a^ana  onpe^eneHUH  iiciTTMcpsrcMoro  coctosthitst  o6i>eKTa 

ynpaBJiefflM  (ero  xiiMiinecKoro  cocTaBa  C  x0  (t) )  no  Ha6iiK)TaeMi>iM  BenunnHaM  ( pH  n  %  noTOKa), 
T.e.  3a/jana  nxieHTinjDHKauHH  coctojthhti  MHoroMepHoro  o6i>eKTa  ynpaBJiefflM  [2,3]- 

/JiiHaMnnecKyio  cucTeMy,  KOTopaa  (|)opvmpyeT  Ha  bbixo.tc  BeKTop  coctosthitst  o6i>eKTa  C  ( t )  no 
Tthhbim  o  ero  Bxo/iax  n  BBixo.Tax,  oy.TCM  b  TaJiBHeiiineM  Ha3BiBaTT>  H,TenTH(|)HKaTopoM  coctojihim, 
ecnH  BbinoJiHaeTca  ycnoBne[4,5,6]: 


(4) 


xo(0  Cxo(t) 


— >  0,  npu  :t—>tu  <oo. 


Mo.Te.ri B- H.TC  IITH(|)  IT KaTOp  COCTOHT  H3  6lI0Ka  MaTC MTT  IT H CC KO TO  MO.TCJTHpO  Bail  HIT  H  H,TCIITIT(|)HKa- 

Topa  (cm.  pnc.2).  paccMaTpnBaeMoro  cnynaa  noT  bxotom  HTeHTHcjTHKaTopa  6yTeM  noHHMaTt 
BeKTop  s  OTK.ToneiiHH  paccinTaniiBix  iiia'icinTH  pH  n  %  ot  TOCTyniiBix  H3MepeHHio  bc.th'ihii 

pH  n  x  noTOKa  xhmh'icckh  ohitiuciiiioh  bo.tbi,  a  no.T  bbixo.tom  -  onpc.TCJrsiCMBiH  BeKTop  xiiMnne- 
CKoro  cocTaBa  noTOKa  Cx0  ( t ) .  Ha  bxo.t  Snoxa  mttc \i aT it h cc ko ro  m  o  t  c  jt  it  p  o  b  a  n  it  sr  h  o6i>eKTa  nocTy- 

naioT  b  cooTBeTCTByiomux  MacuiTa6ax  o.tiih  it  Te  >kc  cnmajiti  C0 (t)  n  g0 ( t ) ,  CJTC.TOBaTCJTBiio,  mo>k- 

*  * 

HO  epaBHHTB  paCCIITTailHBIC  ilia'ICHITST  pH  H  X  COOTBCTCTB\TOIHHC  .TOCTynilBIC  H3MepeHHK)  BeJIH- 

hhhbi  pH  n  x  -  HGKa'/KeHHbie  HeKOTopon  noMexon  A .  flaree  no  pe3yni>TaTy  cpaBHeHini  h.tciitit- 

(|)HKaT0p  OIICIlHBaCT  XHMHHeCKHH  COCTaB  nOTOKa  XHMH'ICCKH  OHITIUCIIIIOH  BO.TBI  C xo  (0  T-TH  MaKCH- 

MajiBHoro  npn6nn>KeHHJi  k  .tc  h ct b htc.t b ii o \ty  cocTaBy  Cxo  ( t )  ,  KOToptin  1 1  c  n  o  c  p  c  ,t  c  t  ri  c  i  m  o  m  y  H3Me- 

pemno  HC.TOCTyneii.  nociie  nero,  no  yTO'incimoMy  Cx0  (() .  pacciiTTBiBacTcsr  no  cooTHomeHino  (1) 

Kap6oHaTHBin  hii.tckc  Cl  ,  iiia'ieniTC  KOToporo  ncpe.TacTCH  KaK  .tchctbhtc.tbiioc  b  KOHTyp  ynpaBJie- 
him  pacxoTOM  noTMeca.  npn  stom  noTJiOKHT  onpeaeneHHio  onTHMantHtin  enoco6  oneHKH  htchth- 

(JiHKaTopoM  coctojihim  C xo  ( t )  o6i>eKTa  ynpaBneHH5i. 

Ha  npaKTHKe,  .Tya.TBHBiH  xapaKTcp  ynpaBJicniTST  np hbo.tht  k  TOMy,  hto  HHiKaa  CKopocTB  cJiaSoii 
CXOflHMOCTH  B  CMBIC-TC  HCKOTOpOrO  (|)V HKHHOIia.Ta  J(c)  HCBST3KH  MC/K.Ty  H3M CpHCMBIM IT  pH  ,  X  M 
pacneTHtiMH  pH  n  x  3HaneHHHMH  KOHTpoJinpyeMtix  bc.th'ihii  3a  orpaiiH'icimoc  BpcMsr  np hbc.tct 
He  to.tbko  k  ianai.TBiBaiiHio  ynpaBTHiomcro  bo3.tchctbhst  Ha  BpcvtsT  H.TCHTHf|)HKanH it  coctosthitst.  ho  h 
k  norpeuiHOCTH  ohciikh  KOMnoHeHT  BCKTopa  coctosthitst  XHMH'iccKoro  cocTaBa  noTOKa.  noaTOMy 
noTyiciiHC  3a.Taiiiioro  Ka'iecTBa  bo.tbi  Ha  bbixo.tc  oOBCKTa  bo3mo>kho  titiiib  npn  CBoeBpeMeHHOM 
H3MeHeHHH  pacxo.Ta  bo.tbi  Ha  ho.tmcc,  T.e.  npn  coo.tio.tchh it  npiTiiniTna  KBaTiTCTaniToiiapiiocTH  o6i>- 

eKTa  [6].  B  sthx  ycnoBiuix  no  yTO'ineniioMy  BCKTopy  coctosthitst  noTOKa  C x0(t)  ynacTCsr  cBoeBpe- 
MeHHO  OnpC.TC.THTB  KapOOIiaTHBIH  HII.TCKC  Cl  ,  KOTOpBIH  CpaBHHBaCTCST  C  ia.TailHBIM  iHa'ICHHCM 
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Cl 3ad ,  h  cuniaji  ohih6kh  sCI  OTpaoaTbinacTCH  perymiTopoM,  iTiMcnsnoiniiM  pacxo.a  no.TMcca  TaK, 
htoobi  cBecTH  .TaiiiiBiii  cuniaa  ohih6kh  sCI  k  nynio. 

3aaana  h.t  c  ii  t  h  (|)  h  k  a  h  h  h  ■jaKjnoHacTCH  b  onpencjicnnn  BeKTopa  goctohhhsi  Cxo (t)  c  non  bio  mh- 

HHMH3aUHH  CHTHajIOB  p  3  C  C  O  HI  a  C  O  B  3 II H  H  £  =  (s j  ;  £2  )• 

3  OopMajibHMH  ajiropHTM  a  iam  hbhoh  CHCTeMbi  ynpaBJieHiia 

3ana,nHMC5i  uenBio  cjjopMaiiBHoro  nocTpoefflisi  MonenH-H,neHTHc|jHKaTopa,  oOecnenHBaioiHeH  on- 
pcncjicnnc  KanccTBCHiiBix  n  kojiiihcctbciiiibix  xapaKTcpucTHK  tcx i ioho  thhcc ko to  npoiicc'ca  no  koc- 
BeHHtiM  H3MepeHHJiM,  a  TaioKe  nopcHCTCMbi  a.ianTaiiHH  stoh  m  on  can,  BKHioHaiomcii  npomo3npoBa- 
Hne  pe3yni>TaTOB  hchctbhh  onepaTopa  n  TcxnoaonniccKHX  oncpannii  n  .TiiarnocTHKy  coctohhhs 
cncTeMti  ynpaBneHna.  JJ,nx  3Toro  BBeneM  cnenyioiHHe  noHaTHa. 1 

1)  IlycTB  BeKTop  coctoshihh  chctcmbi  A"  =  (x,  ,x2,...,  xv).  onpc/icncn  Han  npocipaHCTBOM 

Rn  :  N  <  oo  ,  KOTopoe  6y/iCM  naiBiBaTB  npocTpaHCTBOM  coctoshihh  chctcmbi.  B  yenOBHax  tcxho- 
noriiHecKiix,  sncprcTH'iccKHX  n  MaTepiiantHtix  orpaniHiciiHii  coctoshihc  chctcmbi  X mojkct  6bitb 
nonyc'THMbiM  hjih  iicnonyc'THMbiM.  06nacTB  D  c:  R  '  Oy/ICM  Ha3BiBaTB  nonycTHMon  oOnacTBio 
COCTOSHIHH  CHCTCMBI,  eCJIH  OHa  COHCp'/KHT  BCe  ,TOnyCTHMBIC  COCTOaHHa  CHCTCMBI,  H  He  CO/lCp>KHT 
HHK3KHX  npyniX. 

Mhojkcctbo  (jjyHKHHH  H  =  (/?,•  :  R^  — >  7? 1 1/  =  1,«)  6yjjeM  Ha3BiBaTB  mhojkcctbom  c|)yHKijHH  or- 
pammeHi aa  coctohhhh  chctcmbi,  a  mhojkcctbo  cjiyHKHHH  F  =  [fj  :  RN  — >  ij'ly  =  l,mj  -  mhojkcct- 

BOM  (|)yiIKHHH  CTpyKTypHOH  CBH3H  COCTOSHIHH  CHCTCMBI,  eCJIH 

Vl£flo(V;  :l<i  <n=>  hj  (X)  >  0)  a  (Vy-  :1<  j  <  m=>fJ(X)  =  0) 

TaKHM  o6pa30M,  MHoacecTBa  (|)ynKHHH  orpaniHieiiHsi  H  h  c|iyiiKHHH  CTpyKTypHOH  cbstih  F  3apa- 
K)T  nonycTHMyio  oOnacTB  D  ,  h  tcm  caMBiM  OTpaacaioT  anpuopHBie  cbc/iciihsi  o  paccMaTpiiBaeMoii 
cucTeMe  h  npoHcxo.TSHiiHX  b  Hen  npoueccax. 

OyHKHHio  w  :  R A  •  RK  ■  R]  — »  RN  6yneM  h33bib3tb  cjiyHKHHeH  HneHTiiijiHKaHHH  coctojihhji 
chctcmbi  no  (jiyHKHHOHanBHOMy  KpiiTepnio  KanecTBa  J  e  Q  =  (RA '■  RK  — >  R1) :  K  <  N  ,  earn 
vi( X, e, h )  =  arg-  min  ,J(X  , e) ,  r/ic  X  e  D  -  onopHoe  coctoshihc  chctcmbi  (HanajiBHaa  TO'iKa 

X'eh(X)^D 

noncKa);  e  -  bcktop  hcbsbkh  kocbchhbix  H3MepeHHH;  h  -  paniiyc  OKpecTHOCTH  noncKa.  Mohcjibio- 
HneHTH(J)HKaTOpOM  M  Ha  3TOM  3Tane  Oy/ICM  H33BIB3TB  'ICTBCpKy  M  3TC  M  3T II  lI  CC  K II X  o6bCKTOB 
M  =  ( H,F,J,X0 ) ,  r/ic  X0  e  D  -  iiaHanBiioe  coctoshihc  chctcmbi.  Torpa,  Moncabiiasi  TpacKTopusi 

X(t )  .TBH'/KCIIHSI  CHCTCMBI  C  HHCKpCTIlBIM  BpeMCHCM  t  eCTB  n OCHC.TO B 3TC-T BIIOCTB  COCTOSHIHH  CHCTe- 
MBI  X(t)  =  (Xt  =  W(Xt_1,£t_l,h))t=l  2  3  ...  ,  a  a.TanTHHHH  MO.TCHH  eCTB  KOIlKaTCIiailHSI  TpaeKTOpHH  c 
HOBBIM  HaHajIBHBIM  COCTOJIHHeM  CHCTCMBI. 

HananBHoe  coctoshihc  chctcmbi  poavKiio  ynoBacTBopsiTB  MHO)KecTBaM  ({lynKUHii  orpaiin'ieiiHsi 

FI  H  (jjyHKHHH  CTpyKTypHOH  C B HI II  F  .  B  CHUy  IICTO'IHOCTH  MCTO.TOB  H3MepeHHH,  Cy6BCKTHBHBIX  H 
o6bckthbhbix  ohiii6ok  npn  onpencacnn h  pe3ynBTaTOB  H3MepeHHH,  oobhiho  TaKoe  coctoshihc  chctc- 
MBI  MOJKeT  OKa3aTBCJI  HC.TOnyCTHMBIM,  T.e.  Xq  £  D  ,  H  nOSTONty  IiyVK.TaCTCH  B  HeiieCOo6pa3HOH  Kop- 
peKTiipoBKe.  fljia  3toto  npouccc  aapaiiHH  HanajiBHoro  coctoshihh  chctcmbi  pas/icmiM  Ha  ,TBa  3Tana: 


1  Pe3yjibTaTbi  no:iylicTn>i  coBMecTHO  co  CTyacmaMH  A.A(|ianaci,cisbiM  h  B.  I  IiipoiiKoa. 
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a)  nponecc  nocne^OBaTentHoro  nocTynjiemni  HHcjropManHH;  6)  KOMnneKCHtiH  aHanH3  nocTymiBnien 
HH(J)OpMaUHH  B  IICJTOM.  OopMajIH'jyCM  3TO  CBIC/l}' IOIHHM  o6pa30M. 

PaCCMOTpHM  Hn(|)OpMaHHOimi>IH  KaHajI  C  TIHCKpCTIlBIM  HCTOHHHKOM  M  rCIICpHpyiOIHHM  nOTOK 

TjaHHtix  b  (|)op\ic  coo6meHHH  o  npiicBoeHiiii  napaMeTpy  coctohiihh  xt  iiiaHcmw  a  .  B  stom  cnynae 
coo6memie  o6pa3yeT  ynopH.ioHcimyio  napy  HHcen  (/,«)  e  (1,  ,¥)  ■  R 1  ,  oDOiiianaTB  KOTopyio  Dy/icvt 

CHHTaKCHHCCKOH  KOIlCTpy  KHHCH  BH/U1  Xi  =  Cl  . 

Toryia,  noTOK  TiamiBix  Qn ,  rciicpupycMBiil  hctohhhkom  H,  cctb  nocne^OBaTentHOCTt  coo6- 
meHHH  Qm  =(xik  :=a*)*=i>2>3,„. 

Boo6me  roBopa,  Kanc/ioc  coo6meHne  co/icpvKHT  eme  HeKOTopyio  HiK|)opMaiiHio.  cBH  jaimyio  co 
3H3HHGM  CBOHCTB  TC X 110-30 I"  H  H  CC KO TO  npOHCC'Ca,  B  TOH  HUH  HHOH  CTeneHH  V'/KC  HCn0JH>30BaHHBIX  npH 
nOCTpOeHHH  MHOHCeCTB  4>yHKHHH  OrpailHHCniM  H  H  4>yHKHHH  CTpyKTypHOH  GBH3H  F  .  3Ty  Hiu|)0p- 
MauHio  mo VKiio  nonyHHTt  (cHHTe3HpoBaTt)  nyTeM  nocTpoeHiui  c o o t b c t c t b y i o i h c ro  aiiaMi-isaTopa 
(nporH03a),  reHepupyiomero  /jononHHTenBHBie  coo6meffl«i. 

OyiiKiuno  gx‘  :  R  '  ■  R 1  —>7?'  Oy/ICM  iiaibiBaTB  (jiyiiKHHCH  nporH03a  napaMeTpa  cocTosnnm 
chctcmbi  x j  :  1  <  j  <  N  no  napaMeTpy  coctouhhji  chctcmbi  xt  :  1  <  i  <  N ,  ecnn 
xt  :=  ak  =>  Xj  :=  gx‘ (X  k,  a  k),zdeX  k ,  -  coctohhhc  chctcmbi  b  momcht  nonyHeHiM  k-ro  coo6meHi«i. 

MHoncecTBO  4>yHKHHH  nporH03a  G  =  (gx<  | (i,j)  e  (l,N)  •  (l,N))  6yzieM  Ha3BiBaTB  nporH030M 
noTOKa  TiaHHBix  QM . 

IIporH03  noTOKa  namiBix  iicooxotihmo  pea:iH30BaTB  Ha  nepBOM  3Tanc  aa/iamm  HananBHoro  co- 
CT05IHIM  CHCTCMBI.  BTOpOH  3Tan  Oy/ICT  BaKJTIOHaTBCH  B  HHTerpajiBHoii  nonpaBKe. 

OyHKHHio  :  D  — >  R A  6y,neM  Ha3BiBaTB  cjiyHKHHeH  nonpaBKH  no  oSnacra 

D*  :  Rn  dD*dD,  ecnn  (VX  e  D*  ID  =>  rD  (X)  e  D)  a  (VX  e  D  =>  rfl,  (X)  =  X  .  Ecnn 
D  =  R N  D*=Rn,  to  (JiyHKHHJi  rD*  hbjmctch  (JiyHKuneH  nonHOH  nonpaBKH  (cm.  puc.  3.). 

TaKHM  o6pa30M,  anropiiTM  S  sapaima  HanantHoro  coctohhhs  chctcmbi  cctb  nocne/iOBaTein>- 
Ha a  Bti6opKa  coo6meHHH  H3  noTOKa  /lamiBix  Qw  c  npomo30M  G  n  nocjic/iyiomcii 
nonpaBKon  r  .  .  /(ajiee,  nocTpoHM  MexaHH3M  ziHarHOCTHKH  cncTeMBi  ynpaBneHna,  xapaKTeproyio- 
mnn  noMOVKcnnc  chctcmbi  b  cbocm  npocTpaHCTBe  coctojihhh. 


ypoBHen. 
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MHc»KecTBo  oGnacTen 


(5)  I=^J*  =  0,j-1,(V/  *  j  :0  <i,j  <  s  =>  Lj  nLj  =  0)  a(  pl'z^  =  D)  } 

1  k=0 

6>'PCM  Ha3i>IBaTi>  MHO)KeCTBOM  KpHTHHCCKHX  ypOBHeH.  OyilKIIHIO  T  :  R  — >  nM  DypCM  Ha3BIBaTB 

k- 1 

(hynKHHcii  TecTa  coctoshihsi  chctcmbi  no  MHO>KecTBy  KpiiTHnecKiix  ypoBHen  L ,  earn 

[(VX  sD=>  T(X)=(al,a2,...,aN))  <=>  (V; :  1  <  i  <  N  =>  at  =  minja'  ‘  e  Pr°JiLa *  WA 

[VJ^or(I)  =  (s,v.,4 

Onpcpencimasi  tbkhm  o6pa30M  cfiyHKijna  TecTa  T  pacT  noKOMnoHeHTHoe  pacnpcpenciiHc  co- 
ctohhhs  cacTeMH  X  no  kphthhcckhm  ypoBHJiM  L  .  3aMeTHM,  hto  Tenept  onpepeneHne  mopcjih  - 
n^eHTH(|)HKaTopa  M  movkiio  pacninpuTB  po  BoctMepicH  m  ar  c  m  a  t  h  h  c  c  k  h  x  o6i>eKTOB 
M  =  (H,F,J,X0,Qll,G,rD.,L). 

4  KoHCTpyKTHEHan  npoSjieMHO-opneHTHpoBaHHaH  MaTeMaraHecKaa  Mopejib  XBO1 

JSjisi  cncTOMHon  CTpyKTypn3annn  m  a  tc  m  a  th  h  c  c  k  o  ii  mopcjih  XBO  oxapaKTepn3yeM  coctosiiihc 
chctombi  Tpcvia  noTOKaMH :  Hcxonnoii  bopbi,  g0 (t)  ,  cjiHJiBTpaTa  g,  (?) ,  xhmo'ihihciiiioh  bopbi  gn(t)  . 
KoMnoHeHTaMH  BCKTopa  coctoshihsi  Ka>Kporo  noToxa 

C  =  (G,p,t,Ca,Mg,Na,H,Fe,S04,Cl,0H,HC02,C0,Si0,C02)  HBjnnoTGfl:  pacxop  G  noToxa 
(tAmc),  paBJieHne  p  b  noTOKe  (Ila),  TeMnepaTypa  t  noToxa  (C°),  KOHnempanuji  Ca  KaTHOHa  Kant- 
nini  Ca2+  (mt-3kb/ji),  KOHneHTpanini  Mg  KaraoHa  Marana  Mg2+  (mt-3kb/ji),  KOHneHTpanini  Na 
KaTHOHa  HaTpna  Na+  (Mr-3KB/n),  KOHneHTpanna  F[  KaraoHa  Bopopopti  H+  (mt-3kb/ji),  KOHneH- 
Tpanini  Fe  KaraoHa  5Kene3a  Fe2+  (Mr-3KB/n),  KOHneHTpanini  S04  cym>c|)aT-HOHa  S04~  (mt-3kb/ji), 
KOHnempanuji  Cl  xnop-noHa  Cl  (Mr-3KB/n),KOHneHTpanini  OH  riippoKcnn-HOHa  Oil  (\ir- 
3kb/h),  KonuciiTpanHsi  HC02  6nKap6oHaT-noHa  HC02  (mt-3kb/ii),  KOHneHTpanini  CO  Kap6oHaT- 
noHa  CO 2  (Mr-3KB/n),  KonneiiTpannsi  SiO  aHHOHa  KpeMHneBon  khcjiotbi  Si02  (mt-3kb/ii),  KOHneH- 
Tpanini  C02  yrneKHCnoTBi  CO 2~  (Mr-3KB/n). 

TaKHM  o6pa30M,  nonymuin  BoctMepKy  \i  aT  c  m  a  t  h  h  c  c  k  h  x  o6i>eKTOB 

(H,F,J,XQ,Qu,G,rD*  ,L),  o6pa3yK)innx  m  op  c  ji  b-  up  c  n  t  h  (| )  h  k 3to p  M  ,  a  BeKTop  cocToamni  cnc- 

TeMBi  X  npnMeT  Bnp:  X  =  (C„  |c^|CIO)  e  R45 ,  rpe  Cu-  ncxopHan  Bopa;  -  (JtnnbTpaT;  Cx0  - 

XHMOHHineHHaa  Bopa; R45  -  copoKa  nara  -MepHoe  cbkjihpobo  npocTpaHCTBO  coctoshihh  chctcmbi.  B 
cocTaBe  Mopenn: 

1)  MHO>KecTBO  4»yHKnnn  orpaniHiciiHsi  H  coctoshihh  chctcmbi  bbipcphiot  npjiMoyroJiBHBiH  rn- 
nepnapajuieneminep  b  npocTpaHCTBe  coctouhhh,  npepcTaBJunoiniiH  co6on  B03M0)KHBie  pnana- 
30HBI  H3MeHeHini  c|)H3HHCCKHX  napaMeTpOB  nOTOKOB,  KOHneHTpanun  XHMH'ICCKHX  3JieMeHT0B  H 
HX  COCpHHCHHH. 

2)  MHO)KecTBO  (jiyHKnnii  cTpyKTypHon  cbh3h  F  BKmonaeT  b  ce6si  [1,2,3]: 

a)  /|  -  XHMHHCCKHH  nOTeHUHajI  nOTOKOB.  C BH3B  BBipCPHCT  MIIO'/KCCTBO  XHMHHCCKH  HCHTpajIB- 
HBIX  nOTOKOB,  T.e.  OnpCPCPHCT  B03M05KH0CTB  XHMIHICCKOrO  B3  a  H  M  O  p  C  H  C  T  B II  SI  B  nOTOKe,  HB- 
paioineroca  pe3ypbTaTOM  <[)H3HHecKoro  CMememni  pByx  ppyrnx  nOTOKOB. 


1  Pe3yjibTaTbi  iiojiy'iciii.i  coBMecTHO  c  noucinoM  10.3.  I  Ijreimnmenoii. 
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b)  f2  -  3JieKTpnHecKHH  noTcnmiaa  noTOKOB.  OynKHHa  onpc/icaacTca  painocTbio  KaTHOHOB  h 
aHHOHOB  b  Ka>K,aoM  noTOKe:  cyMMa  k3thohob  paBHa  cyMMe  KonneiiTpannH, 
Ca,Mg,Na,H,Fe,  a  aimonoB  -  cvmmc  KonnenTpamiii  SO,Cl,OH,HCO,CO,SiO.  Cbh3i> 

BblJICaHCT  MH05KCCTB0  3JieKTpOHeHTpajIi>HBIX  nOTOKOB  (llC3aCKTpOnCHTpaabIIBIC  nOTOKH  He 
MoryT  cymecTBOBaTb  b  CTamioiiapnoM  cogtohhhh). 

c)  /3,/4,/5,/6  -CooTHomeHHJi  KOHueHTpauHii  hohob  Kajibipm  Ca  h  Marram  Mg  Meayiy 
co6oh  b  noTOKax. 

d)  /7  .  Cbh3i>  npeanoaaracT,  hto  KonnenTpam-iH  HCKOTopbix  hohob  b  noTOKe  Manbi  h  hx  mo*- 
ho  CHHTaTB  paBHBiMH  Hyjiio,  HanpHMep:  OH  =  CO  =  0. 

e)  /8 .  Cbh3i>  0Tpa>KaeT  3aBHCHMOCTb  Tuna  peaKHjra  pacTBopa  (KucaoTHaa  hjih  mcao'inaa)  ot 
KOHueHTpauHH  hohob  Boaopoaa  H  hjih  r  napo  Kapoo  na- ho  i  ra  HC03  (ncxoanaa  boh  a  /iacT 
mejioHHyio  peaKHHio). 

U  :  Nau  =  Ndfy  =  Naxo ;  fl0  :  SOAu  =  S04*  =  S04xo  ;/M  :  Clu  =  C/(J)  =  Clxo ; 

f 12  :  S°4  u  =  5o44»  =  S°4xo’fn  :  Feu  =  Fe<\>  =  Fexo  ■ 
g)  flaHHbie  CBH3H  OTpa)KaK)T  TOT  (jiaKT,  HTO  B  npOHeCCe  (jlHJIBTpaHHH  KOHUeHTpaHHH 
Na,  S04 ,  Cl,  SiO,  Fe  He  H3MeranoTCfl,  hto  Tax  >Ke  HBJiaeTca  ocoocimocTbio  npoiiccca  hoh- 
hoto  ooviciia  b  -KaTHOHHTHOM  (jjHUBTpe,  CBH  iainiBie  c  TiinoM  3arpy>KeHHoro  KaTiioraiTa. 

3)  B  KanecTBe  KpiiTeprai  KanecTBa  HfleHTHtjiHKaHHH  /BbidepeM  KBaapaTHHHbiii  (jiyHKHHOHaji: 


J  = 

'  pH u  ~  PHl 

2 

+ 

(  *  \ 
Xu  -Xu 

2 

+ 

pH<p  -  pH*p 

2 

+ 

(  *  \ 
X (j)  X  (p 

{  PHU  j 

v  Xu  J 

{  PH<P  ) 

{  z*  ) 

r^e  pH u ,  pH*u ,  pH ^ , pH ^ ,  zu ,  X*u  >  X$ » ~  pacneTHbie  h  H3MepeHHbie  3HaneHHa  Bo^opoflHo- 

ro  noKasaTCHH  h  aa  c  kt  p  o  n  p  0  b  o  a  n  0  ct  h  hcxo.thoh  bo.tbi  h  cjiHJibTpaTa  eooTBeTCTBeHHO. 

OyHKHHJI  HJieHTHcjlHKaHHH  W  COCTOHHHJI  CHCTeMBI  peajIH30BaHa  nyTeM  HHCJieHHOH  OnTHMH3a- 
HHH  KpHTcpiw  J  ,  xapaKTepH3yiomero  ncBHiKy  s  .  B  kxhicctbc  MCTO.aa  noncica  npeaaaracTca  mhoto- 
Mcpnaa  \io,TH(|)HKanHsi  MCTOjia  HbioTOHa. 

4)  HananbHoe  coctoshihc  CHCTeMBI  X0  onpcacaaeTCsi  npoBcjicimcM  xiimu'icckoto  aHanH3a  noTO- 
kob  c  Henoai/iOBaiiHCM  anropiiTMa  S  lajianwr  HanajibHoro  cocToarara  CHCTeMbi. 

5)  IIotok  jiainibix  QH  oopasycTca  bbo.tom  XHMHHecKoro  aHanH3a  noTOKOB. 

6)  nporH03  G  noToxa  jiainibix  QH  coctoht  H3  ([lymcm-m  nporH03a  napaMeTpoB  coctojuiuh  chc- 
TeMbi,  nonyHeHHbix  no  pe3ynbTaTaM  padora  [2],  npuneM  cJiyHKHHJi  nonpaBKH  rQ.  o6pa30BaHa 
KOMno3HHHeH  flByx  apyrax  (jiyHKHHH  rD*  =  r2(r1(X)),  r/je  (jiyHKHHJi  rt  KOMneHcupyeT  3JieK- 
TpoHeHTpajiBHOCTB  Ka>Kporo  noToxa  3a  cneT  KoniicnTpamiH  xaopa  CL  ,  a  ([lymaum  r2  npiiBO- 
flHT  nOTOKH  B  COCTOSHIHC  XHMHHeCKOTO  paBHOBCGHS  [1,2,3]. 

7)  Miio'/Kcctbo  KpHTHHecKnx  ypoBHeil  L  coctoht  H3  ,TByx  odjiacTeil,  T.e.  s  =  l :  5  =  7:  ypoBeHb 
L0 ,  orpaHHHeHHBiH  npuMoyroabHbiM  runepnapajuieJicnuneziOM  .nonycTHMOCTH,  npeacTaBnaio- 
miiM  coooii  npcaycMOTpcniibic  tc x n oa o r h ii cc k h m h  HopMaMH  ananaioiibi  HiMciicima  napaMeT- 
pOB  noTOKOB,  KOIlHCIITpaiUlii  XHMHHeCKHX  SaCMCIITOB  H  HX  COCHHHCIIHH;  H  ypoBeHb  L  |  ,  o6pa- 
30B3HHBIH  p33HOCTBK)  /lOnyCTHMOH  OOaaCTH  D  COCTOJIHHH  CHCTeMbi  H  ypOBHCM 

Lq,  T.e.Lj  =  —  . 

Lo 
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TaKHM  o6pa30M,  (jjyHKUjia  T  TecTa  coctojihhji  chctcmbi  noKa3biBaeT  npHiiappe'/KiiocTB  napa- 
MGTpOB  GOGTOflHHa  nOTOKa  POnyCTHMBIM  TeXHOHOrHHeCKHMH  H0pM3MH,  (|)H3H'ICCKH  B03MWKHBIM,  H 
(J)H3HHeCKH  HCB03M02KHBIM  PHana'jOIiaM. 

5  3KcnepHMeHTajibHaH  npoBcpKa  pe3yjibTaT0B. 

IIpeziiio)KeHHi>ie  3pecb  anropuTMti  peanH30BaHbi  h  poKa3aiiH  cboio  BticoKyio  3cj)cj)eKTHBHocTi>  b 
xopc  npoMBiinjieHHOH  3KcmiyaTauHH  b  tchciihc  pupa  neT  Ha  KpynHOH  T3U,.  JSpsi  ohciikh  cTeneHH 
COOTBeTCTBHJI  MOPCJIH  peajILHOH  CHCTeMe  OBIJIH  npOBCpCHBI  HCCPCPOBailHH  C  HCn0JIB30BaHHeM  pan- 
HBIX  XHMHHeCKHX  aH3JIH30B  BOPBI  IICX3  XH\I  B  0,30  n  0  71  TO  TO  B  K  H  CaMapCKOH  T3U,.  J\jIfL  TKCnCpHMCH- 
TanbHOH  oueHKH  KanecTBa  pa6oTbi  HaOniopaTenJi,  6bijih  BbmeneHbi  6a30Bbie  cocTaBbi  cjiHJibTpaTa, 
COOTBeTCTByiOmne  TUnOBBIM  BIiaHCIlHSIM  KOnHCIITpailHH  XHMHHeCKHX  3JICMCIIT0B  B  HeM,  a  BC fL  COBO- 
KynnocTB  pamiBix  6bi.na  pa36iiTa  Ha  BBioopKH,  b  KaiacpoH  H3  KOTopbix  KonucnTpaiiHH  sneMeHTOB,  ot 
KOTOpBIX  CymeCTBeHHO  33BHCHT  BIiaHCIIHC  pH  H  X  -  3HaHHTeJIbH0  OTJIHHaiOTCfl  OT  0330 B BIX  iliaHC- 
HHH. 

TaKHM  o6pa30M,  OBIJIH  IIOJiy'ICHBI  3  KC  n  C  p  H  M  C II T  a  JI B II BI C  BBioopKH  COOTBeTCTBeHHO.  JSflfl  Ka'/KpOH 

H3  hhx  onpcponeiiBi  pac'iCTiiBic  iiiaHcimyi  pH  h  /  no  MaTCMaTHHCCKoii  mopcjih  h  otiiochtcjibhoc 

* 

OTKJIOHOHHe  A pH  I  H  /  ■ 

B  Ta6nHuy  1  cbcpchbi  pe3y:ibTaTbi  CTam cthh cc ko ii  o6pa6oTKH:  m aTC  m  a  t  h  ii  c  c  k  o  c  ovKnpaiinc  M 
otkjiohohhm  pH  h  x  i  m a k c h \f a .3 b 1 1 o c  otiiochtcjibhoc  oTKJioHeHiie  max  A pH  h  max  A/ ;  pncncp- 
chh  OTKnoHeHiM  D(ApH)  h  D(A/)\  cpcpiicKBappaTH'inoc  OTKJioHCHHe,  V(A pH)  h  V(A/);  o6beM 
Bbl6opKH  N. 

Ha  pucyHKax  5  h  6  npurscpciiBi  pcjyjiBTaTBi  paooTBi  HpciiTH(|)HKaTopa  no  KpuTepiMM  cpaBHeHiui 
pac'iCTHBix  3H3HCHHH  Bopopopnoro  noKaiaTCPH  (puc  5)  H  3  JI C K Tp o n p 0 B 0 P II O CT H  (pnc.6)  C  3KCnepil- 
MCHTajIbHblMH  PJM  npCPCTaBHTCPbHblX  Bbl6opOK  no  XHMCOCTaBy  nOTOKOB. 


Ta6jiHqa  1  -  CTaTHCTmecKiie  xapaKTepncTHKH 


BopOpOPHblH 

noKasaTCJTB 

pH 

JVo 

BBIOOpKH 

M 

max  A 

D 

V(A) 

N 

1 

4,51 

10,56 

8,12 

2,85 

76 

2 

1,01 

8,17 

12,37 

3,52 

58 

3 

0,98 

9,84 

17,57 

4,19 

31 

4 

17,11 

22,64 

8,77 

2,96 

21 

SneKTponpo- 

BOPHOCTb 

1 

-15,05 

-4,73 

27,27 

5,22 

21 

2 

-9,56 

7,64 

51,38 

7,17 

58 

3 

-0,54 

9,86 

36,57 

6,05 

18 

4 

-1,02 

12,87 

80,49 

8,97 

30 

5 

-8,45 

7,64 

68,12 

8,25 

41 

6 

-16,35 

-5,53 

31,76 

5,64 

19 

7 

-2,81 

7,64 

32,44 

5,70 

22 

8 

-7,48 

4,48 

36,98 

6,08 

33 

9 

0,36 

12,87 

69,53 

8,34 

27 

10 

-3,76 

9,88 

43,39 

6,59 

34 

11 

0,93 

16,72 

49,93 

7,07 

21 

12 

1,64 

9,88 

47,29 

6,88 

37 

394 


SKcnepHMeHTanBHaa  npoBepica  MaTcvfaTHHCCKHX  Moaeneii  Ha  CTaTHCTH'iccKH  npe/iCTaBHTCHB- 
hbix  BBi6opKax  noKa3ana,  hto  paanniia  \ic>K.iy  BirancnHsiMH  napaMeTpoB,  nonynaeMBix  pac'iCTOM  h 
3KcnepnMeHTanBHO,  He  npeBBimaeT  10%. 

Bbi6opKa  Jfe  3 


HOMep  onbiTa  N 


3KcnepHMeHT  — ■—  PacneT 


PacyHOK  5  -  SKcnepuMCHTajibHaa  npoBepKa  HaeHTH(J)HKaTopa  no  BOflopo^HOMy  noKa3aTejno. 


Bbi6opKa  JVe  9 


SKcnepHMeHT  — PacneT 


PiicyHOK  6  -  SKcnepiiMCHTajibHafl  npoBepKa  n,aeHTHcf>HKaTopa  no  3JieKTponpoBOflHOCTH 

3aKJiiOHeHHe 

OnBiT  3KcmiyaTaHHH  CHCTeMBi  no3BonaeT  KOHCTarapoBaTB  y/io  b  aeT b o  p  h  tcji  b  i  io c  KanecTBO 
HaeHTH(J)HKaHHH  xiiMcocTaBa  h  ynpaBjieHHH  no  Ka'iecTBcniiBiM  xapaKTepucTHKaM  XBO.  Ha  pncyiiKC 
7  npuBe/icir  hjul  npHMepa  paoo'ii-m  (jiparvfeiiT  MHeMocxeMBi  ACYTn. 


395 


X  HM  COCTflB 


MCXOaHftfl  BOflA 

Hk^P-1 

Hk<P-2 

Hk<P-3 

xmm.  oh  mui.  norm 

M3MEP. 

PftCCH. 

M3MEP. 

PftCCH- 

M3MEP. 

PflCCH. 

M3MEP- 

PftCCH. 

M3MEP. 

PflCCH. 

BpeMfl 

XUMaHa.4U.33 

12:05:44 

15-11-99 

12:05: 54 

15-11-99 

12:06: 15 

15-11-99 

12:06:21 

15-11-99 

12:06: 39 

15-11-99 

Pacxofl 

459 

O 

138 

149 

468 

pH 

5.89 

3.49 

0.00 

3.46 

3.40 

3.68 

3.41 

5.52 

4.31 

3 

383 

382 

O 

367 

363 

372 

360 

329 

287 

>K 

3.600 

3.600 

1.600 

0.000 

1.300 

1.072 

1.300 

1.082 

2.460 

2.099 

H  (Kmc/i.) 

0.000 

0.000 

0.000 

0.000 

0.200 

0.428 

0.200 

0.418 

0.000 

0.000 

HCO  (LL-0 

2  .  lOO 

2  .  lOO 

O  .  lOO 

0.000 

0.000 

0.000 

0.000 

0.000 

0.850 

0.599 

Na 

15.0 

15.0 

15.0 

0.0 

15.0 

22.5 

15.0 

22 .5 

15.0 

19.5 

Ca 

2.400 

2.400 

1.067 

0.000 

0.867 

0.715 

0.867 

0.721 

1.770 

1.399 

Mg 

1.200 

1.200 

0.533 

0.000 

0.433 

0.357 

0.433 

0.361 

0.690 

0.700 

SO* 

86.4 

84 .6 

86.4 

0.0 

86.4 

100.3 

86.4 

100.3 

86.4 

93.9 

Cl 

24.0 

9.5 

9.5 

0.0 

9 .5 

9.5 

9.5 

9.5 

9.5 

9.5 

SiO 

5.0 

5.0 

5.0 

0.0 

5  .O 

5.0 

5.0 

5.0 

5.0 

0 

in 

Fe 

280.0 

280.0 

280.0 

0.0 

280.0 

280.0 

280.0 

280.0 

280.0 

280.0 

C02 

5.6 

5.6 

93.9 

0.0 

98.3 

98.0 

98.3 

98.0 

60.0 

61 . 1 

OH 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

KapGoHaTHbiPi  MHfleKC 

3'  Ml.  IHHblM 

npaabifluiuafi 

l!<  M1C1  POMK.I  MOAinM 

PaCHSTHblM 

| 12 : 06 : 54 | 15-11-991 

E 

12:06:51  Bb*A*H  XMM  .  A  HA  SI  HO  XMM  .  OHMU|*HHOM  •  O  AM 

12:06:54  nPOMODt»AOH  n*P®OH»T  KAPft.  MMAPK  OA 

12:08:07 

PncyHOK  7  -  (PparMeHT  MHeMocxeMW  ACYTII  XBO 
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Abstract 

The  mathematical  model  of  ventilation  of  Northern  Muya  Railway  Tunnel  in  various  climatic 
conditions  is  considered;  the  winter  season  is  most  hard  here.  The  control  system  of  the 
ventilation  mode  is  intended  for  the  maintenance  of  positive  temperatures  in  the  tunnel  in  winter 
time  and  avoidance  of  an  icing.  The  mathematical  model  describing  a  non-stationary  ventilating 
mode,  arising  in  the  tunnel  at  a  train  entrance  and  moving  along  tunnel  is  submitted  in  the  paper. 
Application  of  such  model  allows  to  reveal  "bottlenecks"  dangerous  and  to  select  the  most 
effective  modes.  Results  of  work  will  provide  the  simulation  of  the  influence  of  climatic  and 
operational  factors  on  ventilating  mode  Northern  Muya  Railway  Tunnel  and  an  estimation  of  the 
efficiency  of  various  control  facilities  of  its  parameters 

BBettetme 

B  Goabimtx  vtceaetnoaopo'/tcnbix  ToimcJinx,  oco6eHHO  b  TaKitx  ruraiiTCKiix  coopyvK'cnnsix.  Kate 
CeBepo-MyitcKiiit  to  in  rent.,  pacnono5KeHHBiit  b  cypoBoit  k  jt  n  m  a  t  n  n  e  e  ko  it  30He,  iicooxothmo  b  3hm- 
Hee  Bpcvist  n o ,T,T c p >k ii b a TB  noao>KHTeabHbie  TCMnepaTypbi  Ha  npoTH>Kcnnn  Been  Tpaccti  Tonneau,  bo 
H36e>KaHHJi  ero  oSaeaeHeHHa.  JSjw  stoh  uean  TOHHeab  o6opyaoBaH  rpynnaMH  BeHTitajiTopoB  h  icaao- 
pinjtepoB,  oGecneHHBatomux  noaaay  b  tohhcjib  Tenaoro  B03,nyxa.  YnpaBaefflie  BKatoaeHHeM,  Bbi- 
KJHOHeHiteM  h  H3MeHeHiteM  no/iann  TcnaoBoro  Botayxa  nyTeM  no.TKaioncnnsi  nan  BbiKaionennsi  ao- 
noaHHTeabHbix  KaaopH(|)epoB  h  BemnasiTopoB  ocyiuecTBaHCTOt  b  3aBHCHMOCTH  ot  noica3aHHH  a aT- 
hhkob,  pacnoao>KeHHbix  no  Tpacce  Tonneau.  Bxoanoii  h  bbixothoh  nopTaabi  Tonneau  3aKpbiTbi  bo- 
poTaMit,  KOToptie  OTKpBiBaioTCH  nepea  npoxo'/K/icnnevi  nociaa. 

OnTHMaatHoe  ynpaBaeHite  pe>KHMOM  Benmasninn,  T.e.  noaacp'/Kannc  Tpe6yeMoro  MHKpoKan- 
MaTa  b  TOHHeae  npit  MHHHMaabHbix  3aTpaTax  3HepriiH,  cymecTBeHHO  CHiDtcaeT  SKcnayaTannomiBic 
H3aep>KKH.  naxovKaenna  Han6oaee  acJxjteKTHBHbix  pemiMOB  neiiTnasninn  iicooxothmo  omipaTbca 
Ha  aocTaTOHHO  noaHyio  h  aacKBaTnyio  vtaTC vtaT nnee Ky io  vtoacab  Bcninasninn  Tonneau. 

Hanoonbiiine  B03MymeHHJi  TenaoBoro  h  a 3 poa n n a m nn cc ko ro  pemiMOB  Tonneau  B03HHKai0T 
npn  Bxoac  h  npoxo'/K.acnnn  nociaa.  3accb  Tpe6yeTCJi  cBoeBpeMeHHoe  BKaio'icnnc  h  BbiKaionenne 
BeHTnauTopoB  b  3aBHCHM0CTH  ot  aHiiaMH'iccKHx  napaMeTpoB  noToxa,  KOTopoe  aoa>Kno  opueHTupo- 
BaTbcst  He  ToabKO  Ha  anoeTcpnopnbie  noKaaanna  aaT'iHKOB.  ho  h  pa6oTaTb  Ha  onepe>KeHHe.  3toto 
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M05KH0  /TOOHTbOI  Ha  OCHOBe  M BTC M 3 T H 'I C C K O H  MOnCnH,  n03B(XTHI0mCH  paCCHHTbIBaTb  H  npC/lCKa’jbl- 
BaTb  nocnencTBiin  Toro  hjih  hhoto  ynpaBnniomero  B03nencTBH5i. 

OObl'IHO  RJIfL  paC'ICTOB  BeHTHJMHHOHHBIX  pe)KHMOB  B  TOHHeiMX  npHMeHJieTCJI  OTHOCHTeJTBHO 
npocTaji  Moment  HeoKHMaeMon  vkh.tkocth  [1],  KOTopan  ynpomeHHO  yn-iTbiBacT  bjihshhc  nannciiHsi  h 
tcm ncpaTypBi  Ha  nnoTHOCTb  BOi.nyxa;  npn  stom  none  TeMnepaTyp  onpcncnncTcsi  Ha  OCHOBe  paccnn- 
TaHHBix  npenBapi-rrenbiio  r  n.n  p  a  Bn  h  li  c  c  k  h  x  napaMeTpoB  noTOKa  KaK  pememin  BcnoMoraTentHon  3a- 
.nann. 

B  TiaHHOH  pa6oTe  npcnnaracTcn  oonec  TO'inan  Moment,  ynnTbiBaioiriyio  Te  p  mo  r  n,np  a  Bn  m  cc  k  hc 
napavieTpu  noTOKa  (pannenne,  CKopocTt,  TeMnepaTypa),  jaBHCHMOCTb  nnoTHOCTH,  bhbkocth  h  T.n. 
napaMeTpoB  BOipyxa  ot  nannenun  h  TeMnepaTypti,  TcnnooDMcn  Hcpci  CTeHKH  Toimcnn  h  zip.  none 
nannenun.  CKopoeTeii  h  TeMnepaTyp  nacniiTbiBacTCH  onnonpcMCimo  ktik  BiaHMOcnsrainibie  napaMeT- 
pti  noTOKa  [2], 

B  ziantHennieM  6yneT  npiiMeHATbCJi  cnenytoman  TepMUHonornn:  >Kene3HOZiopo)KHbiH  TOHHent, 
c6ohkh,  nopTanbi,  BTopon  cTBon  h  npyrne  npoTSDKeHHbie  ynacTKii  Tonncnn  oynyT  HMcnonaTbcn  Ka- 
HanaMH  TOHHenn;  MecTa  pacnono)KeHHJi  pa3nnnHOH  apMaTypti  (BeHTHnnTopBi,  Kanopncjiepbi  h  T.n.), 
MecTHBie  conpoTHBneHun  (BopoTa),  coeni-inciina  KaHanoB  (oTBCTfincnun.  nepecenemia  h  T.n.)  oynyT 
HMeHOBaTBcn  y3naMH  Tonncnn. 

1  OSjiacTb  onpezjejieHHH 

CucTeMa  y3noB  h  KaHanoB  Toniicnn,  no  KOTopbivi  nponcxoni-iT  nepeMememie  Bomyxa,  6y.ncT 
onuctiBaTbcn  onHOMepHBiM  KOMnneKCOM,  unn  opueHTHpoBaHHbiM  rpac|)OM  c  npunucaHHOH  KancnoMy 
pe6py  nni-moH  [2],  OpneHTaiinn  pe6ep  6y.ncT  oiiianaTb  nonovKHTcnbiioc  HanpaBnemie  noTOKa.  Taxon 
rpat|)  6y.ncT  BbicTynaTb  b  KanecTBC  oonaeTH  onpencncimn  3anann,  h  npcncTannacT  co6on  o6o6meHHe 
och  x. 

nycTB  KaHanti  h  y3nti  TOHHenn  npoHyMepoBaHbi,  npn  stom  i  -  HOMep  KaHana,  j  -  HOMep  y3na. 
BenHHHHbi,  oTiioeniHHcen  k  Kaiianavi,  oynyT  cniaO/KaTbcn  hidkhhm  unncKcoM  i,  a  Bcnn'ii-nibi,  otiioch- 
ihhcch  k  y3naM  -  BepxHHM  i-m.ncKCOM  j. 

OyHKiiHn  HHiiHneHiiHH  r/:1  onpenenneTcn  paBHon:  +7,  eenn  /-bin  KaHan  bxotht  b  y3en  /;  -7,  ec- 
nn  /-bin  KaHan  bbixotht  H3  y3na  j',0-  b  ocTanbHbix  cnynanx. 

B  KanceTBC  ocnomibix  napaMeTpoB  noTOKa  noi.nyxa  npwiHMaioTCH  p  =p(x,  t)  -  naBneime; 
T  =  T(x,  t)  -  aocomoTiian  TeMnepaTypa,  V  =  V(x,  t)  -  cpc.nnnn  no  cchciihio  CKopocTb,  r.ne  x  -  Koop- 
ZlHHaTa  B.nonb  TOHHenn;  t  -  BpeMn. 

2  OcHOBHbie  ypaBiiciiim 

2.1  IIpiiMeHaeMbie  nonymemiH 

TaK  KaK  paoo'ian  o6nacTb  TeMnepaTyp  n  .nannciiH ii  nezxiiT  BecbMa  nancKO  ot  KpnTnnecKon  toh- 
kh,  to,  6e3  oco6bix  norpeniHocTen,  noi.nyx  mo>kho  enmaTb  n.neanbiibiM  ra30M  [3],  HMeioninM  ypaB- 
HeHne  coctojihhji: 


rne  p  -  nnoTHOCTb  B03nyxa,  R  -  ra30Ban  nocTOflHHan  (nnn  B03nyxa  R  =  287  n>K/Kr-K  [3]). 

CornacHO  3KcncpH\icirTanbiibiM  .nainibivi  [3],  b  .nnanaionc  TeMnepaTyp  ot  -50°  C  no  +50°  C 
ynentHan  TennoeMKOCTb  npn  nocTonHHOM  naBneHnn  cp  nnn  B03nyxa  H3MeHJieTCJi  TonbKO  Ha  0,33%,  a 
noKa3aTent  annaSaTbi  y=  Cp/cv  -  Ha  0,07%;  nosTOMy  sth  4)H3nnecKHe  xapaKTepncTHKH  6yneM  enn- 
TaTb  nocTOJiHHbiMH,  nonaran:  cp  ~  1003  n>K/KT-K,  1,4. 
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2.2  ypaBiiemiH  ,ibii/KCiiiih  BOiayxa  b  TOHiiejie 

HccTaiiHoiiapiioc  n c h aoTcp m h nee koc  .tbhvkciihc  BOiayxa  b  KaayiOM  /-tom  Kanaae  TOHHeaa  (hh- 
jjeKC  /  .ijaaee  Him  npocTOTti  onymeH)  b  ycaoBiiax  Tenaoo6MeHa  c  oicpyacaiomeH  cpeaoH,  b  caynae 
cymecTBeHHo  /lOBByKOBoro  noTOKa  (hto  oy/icT  hmctb  Mecra  b  /i  c  ii  ct  b  h  t  ca  b  i  r  o  c  t  i-i  ) .  movkiio  omicH- 
BaTB  ooooinciniBiMH  ypaBHeHiiaMH  ruapaBanHCCKoro  yuapa  [2]  zpia  HZjeaatHoro  ra3a: 

(2) 

dt  dx  dx  me  p 

0)  £L+F£!l+i_^L._i^_g^, 

dt  dx  p  dx  pco  dx 


(4) 


dT  Tr  dT  a 2  dV 

- +  V - + - 

dt  dx  c  dx 


yQ  w 
pco  c  p 


r/je  co  -  njioma/(i>  nonepeHHoro  cenefflia  noTOKa  b  TOHHeae;  g  -  ycKopemie  chubi  TaacecTii;  z=z(x)  - 
BepTHKaatHaa  OTMOTKa  /(Ha  TOHHeaa. 

3/ieci>  Qw  =  (jw'X  —  yzieai.Hi.iH  TenaoBon  npiiTOK  h3bho  Ha  ezpiHimy  zpihhbi  TOHHeaa,  hjih  jihhoh- 
Haa  naoTHOCTt  TenaoBoro  noTOKa  [4 1 ;  /w  =  t-%-  yneatHaa  cnaa  conpoTHBaeHHa  TpeHHa  Ha  ezpiHimy 
BiaHiiBi  TOHHeaa,  r/ic  r -  KacaTeatHoe  nanpavKeiiHC  TpeHHa  o  ctohkh,  7  -  cmohciiiibih  nepHMeTp,  a  - 
CKopocTt  pacnpocTpaHeHHa  viaabix  B03MymeHHH  b  vkittkocth  (ckopoctb  3ByKa): 

(5)  a  =  4yRT 


2.3  ConpoTHBJiemie  Tpciiiia 

Yacaiaioc  conpoTHBaeHiie  TpeHHa  Ha  ynacTice  TOHHeaa  6e3  noci/ia  movkct  obitb  irai-i/icno  113  co- 
OTHOHieHHH: 


(6) 


/„=*=  A, 


r^e  r  -  KacaTejibHoe  Hanp5DKeHHe  TpeHHa  Ha  CTeHKe  TOHHeaa;  %  -  nepHMeTp  nonepeHHoro  ceneHHa 
TOHHejia;  X  -  K03(})(i)HijHeHT  TH/ipaBJiHHecKoro  TpeHHa  [5]. 

Y^eabHoe  conpOTHBJieHHe  TpeHHa  Ha  ynacTice  TOHHeaa  c  noe3^0M  MoaceT  6bm>  Han^eHO  H3  co- 
OTHOHieHHH: 


(7)  fw  =TX  +Tnz„  =  A 


pVV 


x  +  K 


pvn-v\-(vn-v) 


-z* 


rae  nepBoe  caaraeMoe  onpeaeaaeTca  no  npeatiaymuM  cjropMyaaM;  V„  -  CKopocTt  zisnaceHiia  noe3aa; 
t„  -  KacaTcaiaioc  nanpavKcnnc  TpeHHa  Ha  CTeHKe  noca/ia;  -  nepHMeTp  nonepeHHoro  ceneHiia  no- 
e3aa;  An  -  K03c|)c|)HHHeHT  razipaBaHHecKoro  TpeHHa  B03Ziyxa  o  CTeHKH  noe3aa  [6,  7], 

/jBHaceHHe  noe3aa  3aaaeTca  rpa<J)HKOM  CKopocra  V„=  V„(  t ). 


2.4  Ten.iOBi.ie  noTOKH 

B  o6meM  cay'iac.  naoTiiocTB  TenaoBoro  noTOKa  qw  onpeaeaacTca  H3  pciricima  BneimicH  Tenao- 
boh  3aaann. 

ynpomeHHO,  naoTHOCTb  TenaoBoro  noTOKa  qw  mtokho  b  nepBOM  npnGanaceHUH  onpeaeaaTB  no 
(JiopMyae  [4,  8,  9]: 

(8)  qw  =  Tem’~T  =KiTenv  -T), 

JLY  j1 
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iyie  Rr~  TepMHHecKoe  conpoTHBJieHne;  K=1/RT-  KoscjajnmHeHT  Tennonepe^aHH;  Tenv  —  TeMnepaTypa 
BIICIIIIICH  cpc/n,i. 

Pa3HHHHi>ie  cjiopMyjiBi  ziJia  onpeaeiieHHa  K  npiiBezieHbi  b  pa6oTax  [8,  9]. 

3  TpaHHHHMe  ycjiOBHH  h  Hawa  ii, iii, ic  /jaHHbie 

J\jm  3aMtiKaHHa  ia/iawn  cwc/iycT  3a/iaTi,  eme  rpairn'iiibie  ycaoBna  n  iiawaiiBHBic  iiiawcnna  napa- 
MGTpOB  nOTOKa. 

3.1  rpaHHHHbie  ycjiOBHH  Ha  iiciio.ibhvkhi.ix  rpaHHuax 

r paHHWHBie  ycnoBiia  Ha  nenoziBi-r/KiiBix  rpaimnax  npe.iCTaBJiaioT  co6on  \t aT c m a th w c c k h c  mo/ic- 
jth  oDopy/iOBanna  h  y3JiOB  conpaaceHna  (bxozihoh  h  bbixo/iiioh  nopTajibi,  coezu-meima  niTOJieH,  BeH- 
THJiaunoHHoe  oDopywoBaimc  h  zip.). 

3.1.1  IJopmaji 

Bxo/inoil  h  bbixotuioh  nopTajibi  oywyT  onncbiBaTbca  cooTiioiiieni-HTMH 

(9)  Pe„r-PJ  -SJ  rj/G/  G/, 

r^e  penv  -  ^aBneHHe  HapyacHon  cpezibi  (aTMOcijiepHoe);  SJ  -  conpoTHBJieHne  Bxo^a/Bbixo^a  nopTana; 
Gf  =  pfa>iVjJ  —  MaccoBBiH  pacxozi. 

nPH  ycjiOBHH  BTCKanna  B03/iyxa  b  nopTan  (T.e.  Kor,wa  qj Gf  <0  )  CTaBHTca  wonowni-iTCWBiioc 
ycnoBue 

(10)  T/  =  TamM  , 

r^e  Tamu  -  TeMnepaTypa  HapyacHoro  B03Ziyxa. 

3.1.2  Pa36emejiemie  mmnoe 

npn  pa3BeTBJieHHii  KaHanoB  CTaBaTca  ycnoBna: 

BanaHC  MaccoBbix  pacxowoB  b  y3Jie  onncbiBaeTca  cooTHomeHneM 

(11)  v ///<■;/  •  o. 

ieRJ 

b  y3ne  3a,naeTca  paBeHCTBO  aaBnefflin  (conpoTHBJieHnaMH  b  y3Jie  npeHeOperaeM): 

(12)  pf  =  pJ ,  V  i  gRj 

H3  ycnoBiia  oajianca  TeruioBon  sHeprnn  b  y3Jie,  nonaraa,  wto  TaM  npoi-icxo.THT  now  hoc  nepe- 
MeniHBaHne  caHBaiomHxca  noTOKOB,  nonynaeM 

(13)  I  kpiki  -Tj\liGi  =0, 

ieR/n 

rzie  cyMMa  OepeTca  tojibko  no  BTeicaiomHM  b  y3en  noToxaM,  T.e.  Korzia  77/  Gf  >  0  ;  TJ  -  TeMnepaTypa 
b  y3ne. 

TeMnepaTypa  Bcex  BbiTeKaioninx  noTOKOB  (T.e.  k  0171  a  77/ Gf  <  0  )  noJiaracTca  paBHon  TeMnepa- 
Type  b  y  iwc : 

(14)  T/  =  Tj 

CooTHomeHne  (13)  no3BonaeT  onpexiennTb  TeMnepaTypy  b  y3ne  TJ. 

3.1.3  Beumwinmopu  u  Kcuiopucftepbi 

Kawopn(|)cpBi.  oObcWHiicniiBic  c  BcnTH.iaTopaM n.  onncBiBaioTca  cooTHomeHnaMn: 

(\5)ApJ  =  fG(G,t,u), 
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ryic  Ap  -  nepcna.T  .naBJieHiM,  coi/iaBacMBiii  Ha  BeHramiTope,  G  -  pacxo.T,  ricpcKa'iHBacMBiii  bchthjhi- 
TopoM;  fG  ( G,t,u )  -  nanopno-pacxo.Tirafl  x a p a k tc p h c t h k a  Bcim-iosiTopa;  u  -  ynpaBaaiomnH  curHan. 

(\6)  AT'  =  fr(G,t,u), 

ryic  AT-  ncperra/i  TcvincpaTypai  Ha  BeHTHjnrrope,/7-(G,M/)  -  TennoBaa  xapaKTepiicraKa  BeHramiTO- 
pa;  u  -  ynpaBJunomiiH  curHan,  onpeTeiunomHH  pe>KHM  ero  paOoTbi. 

3.2  ycjiOBHH  Ha  iroHBioKiiaii  rpaHHue  (okoh6hhocth  noei.ia) 

Ha  Topnax  t  b  h tk y m c ro c >t  noca/ia  cTaBUTCJi  ycnOBHH  oanairca  xiac'CBi  h  paBeHCTBa  TeMnepaTyp: 

(17)  \pco{y  -  )]  =  0  ,  [r]=o, 

r#e  3HaK  [/]  03HanaeT  pa3HOCTb  3HaneHHH  BenHHHHbi  / nepea  h  3a  (|)pOHTOM  nepe,ziBH)KeHH5i  noe3^a,  h 
3a,ziaeTCH  3aKOH  conpoTHBJieHHa: 

(is)  \p\= - pC>i\v ~v„\(y ~Vn)/2 , 

ryic  Q  -  conpoTHBJieHiie  okoiic'iiiocth  noci/ia. 

3.3  HanajibHbie  BiiaHcima 

B  KanecTBC  HanantHbix  'iiianem-iii  napaMeTpoB  noToxa  ia/iacTCfl  pacnpeTcnciiHe  /raBBicm-m.  cko- 
pocTeii  h  TeMnepaTyp  pi  0  (x),  Vt  o  (x),  Ti  0  (x)  b  HanantHbiH  momcht  BpeMeHH  ( t=0 )  no  BceM  KaHanaM 
(CTBOJiaM  H  HITOJIBMM)  TOHHeiM: 

(19)  Pi{x,0 )=pifi{x),  Vi{x,0)=vifi{x),  Ti(x,0)=Tuo(x), 

PTC  i  -  HOMep  KaHana,  a  TaKVKC  napaMeTpbi  Bcex  TcmoBBix  noTOKOB  h  iiia'ieiiHJi  napaMeTpoB  Bcex 
y3JIOB,  BXO.THIHHX  B  TOHHeJIb. 

Kax  npaBHJio,  HanantHbie  ana'icima  (19)  hbjhhotch  napaMeTpaMH  CTaiinonapnoro  poKHMa, 
npcTmccTByiomcro  nccTanHonapno\iy  npoiicccy.  B  stom  cnynae  hx  mo>kho  h3hth  Kax  pemeHne 
ypaBHeHHH  (2)  -  (4)  CTaunoHapHoro  cnynaa,  T.e.  npn  dp/dt=  0,  dV/dt=  0,  dT/dt=  0,  c  rpamiH- 
hbimh  ycnoBiMMH  (9)  -  (16)  npn  t  =  0. 

C'lHTacTCH.  hto  b  HanajibHbiH  MOMeHT  BpeMeHH  noc3,Ta  b  touhchc  HeT. 

4  MeTOflHKa  pciucinm 

HTax,  pemeHHe  aa/ia'iii  o  .TBii'/Kcnim  noci/ia  b  TOHHene  cbo.thtch  k  pemeHHio  ypanncnnii  HecTa- 
HHOHapHOH  TepMOTHTpaBJIHKH  (2)  -  (4)  npH  BbinOJIHeHHH  (6)  -  (8),  C  rpaHHHHBIMH  yCHOBIMMH  (9)  - 

(18)  h  HananbHbiMH  /lamiBiMH  (19).  J\jul  pcmcimji  HcnoJib30Ba:icn  anropiiTM  Ha  ocHOBe  MCTO/ia  xa- 
paKTepncTHK,  h3JIO'/Kchhbih  b  [2]. 

B  6onee  o6meM  cnynae,  TennoBOH  noTox  qw  BMecra  npH6nH>KeHHOH  (JiopMynbi  (8)  cne/iyeT  on- 
pCTCJTHTB  H3  COBMeCTHOTO  pCIlICIlHJI  BHyTpeHHeH  T  C  p  M  O  I~  H  ,T  p  a  B  JI H  H  C  C  K  O  H  Ta/ia'III  H  BHeiHHeH  TCnjIO- 
BOH  la/ia'III. 

Ha  ocHOBe  6a  30  boh  Mo/icnn  B03M0>KHbi  pa3HHHHbie  ynpomcniiH.  npn  ouciikc  cooTBeTCTByiomux 
norpeniHOCTeH.  MacTiiBivi  cnynaeM  oy/iCT  CTannonapnaa  3a^ana,  Kopra  Bee  bxotiibic  napaMeTpbi  3a- 
nanii  Hen3MeHHbi  no  BpeMeHH.  npn  n  c  i  n  an  me  ji  b  no m  H3MeHeHiin  napaMeTpoB  nponecca  no  BpeMeHH 
B03M05KH0  yHHTbIBaTb  .THIiaMHKy  KaK  n OG  JI C/IO B aTCJI B Iiy  10  CMeHy  CTailHOIiapilBIX  COCTOUHHH  (KBa3H- 
CTailHOHapHblH  riOTXO.T). 

npn  stom  cjic/ivct  vhcctb.  hto,  npn  .TainiBix  pa3Mepax  TyHHena,  a 3  p  o  /i  n  n a m hh  e  e  k  o  e  B03Myme- 
Hne  oy.TCT  TOCTiiraTB  lie n Tp a  Toimc.iH  npiiMepHO  3a  12  cck,  a  TennoBoe  -  npiiMepHO  3a  3  mhiivtbi  (b 
cnynae  TlBH^KeHnn  noe3aa  co  cxopocTbio  30  KM/nac)  h/hjih  eme  ztonbme  npn  OTcyTCTBiin  noe3.ua.  no- 
3TOMy,  C  BbICOKOH  CTeneHbK)  BCpOHTIIOCTH  M05KH0  npC.TnO-iaraTB,  HTO  Oy.TCT  HMeTb  MeCTO  nCCTailHO- 
HapHbiH  npoiiccc.  6hh3khh  k  nepno.TH'iccKOMy  (npn  perynupHOM  tbhvr'cmhh  noci.TOB  c  nocTOHiniBiM 
HHTepBajIOM). 
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3aKJiioHeHHe 

CucTcvia  ynpaBneHiM  pemiMOM  bchthjihlihh  npejuiasnaHcna  rjisl  no/yiep>Kaniu[  nonoKHTent- 
hbix  TeMnepaTyp  b  Tonncac  b  3HMHee  BpeMS  h  HjOOKaimn  oonc/icneniisT  npcjiCTanjicnnaa  b  pa6oTe 
MaTeMaranecKaa  Moment  oimcbinacT  necTaiuJonapiibiii  BeHTiuuiHHOHHBiH  pc'A'HM,  B03HHKaiomHH  b 
TOHHene  npn  bxo/ic  h  ncpcMemeniiH  no  HeMy  noc3,ia. 

yKaaannaH  MaTCMaTii'iccKaa  Moment  yHMTMBacT  t  e  p  m  o  ni  3  p  a  b  jt  h  h  c  c  k  h  c  napaMCTpu  noTOKa 
(/laBJiciiHC,  CKopocTB.  TeMnepaTypa),  3aBHCHMOCTB  nnoTHOCTH,  bh3kocth  h  T.n.  napaMeTpoB  Bospyxa 
ot  /jaBJieHiM  h  TcvmcpaTypBi,  TemooOMCii  'icpci  ctohkh  TOHHeJis  h  ,ap.  none  paBaeniia.  cKopocTcii  n 
TeMnepaTyp  nac'iHTBiBacTCH  o.anoBpeMeimo  KaK  B3aH\iocBH3ainibic  napaMeTpti  noTOKa. 

npuMeHeHne  TaKon  MopejiH  no3BOJiaeT  bbhbhtb  y3Kne  MecTa,  ptc  bo3mo>kho  noHBJicime  OTpn- 
paTentHBix  TeMnepaTyp  n  oneaenemM,  no3o6paTt  Han6onee  scjxjieKTHBHBie  pemiMBi  ynpaBJiemui 
pa6oTOH  BeHTHJWTOpOB  H  KajIOpH(|)CpOB. 

3aMeTHM,  'ito  ana  .toctuvrciiiiji  Han6onee  3(|k])ckthbiibix  pe3yni>TaTOB  cncTeMa  perynnpoBaHnn 
BeHTHJMnnoHHoro  pemiMa  Toimena  nonvKiia  paooTaTb  He  tojibko  b  pc'/KHMC  aBTOMaTHnecKoro  pery- 
nnpoBaHiM,  T.e.  pearnpoBaTt  Ha  npomenmne  coGbithh,  c|)HKCnpycMbic  .aaTHHKaMii  (n3MeHeHne  TeM- 
nepaTypti,  BjiaacHOCTH  b  Tex  huh  hhbix  TO'iKax  Toimena),  ho  h  KaK  cncTeMa  onTHMajiBHoro  ynpaBJie- 
him,  BBionpaiomaa  Hannynmyio  cTpaTernio  Ha  ocHOBe  nporH03a  oy.aymcro  coctoshihji  napaMeTpoB 
noTOKa  B03/iyxa  b  Tonucac  npn  Tex  huh  hhbix  BHeniHHX  ycnoBiuix  h  pemiMax  pa6oTBi.  TaKOH  npo- 
tho3  /loiT/Kcn  ormpaTBCH  Ha  pocTaTO'ino  nonHyio  h  ancKBaTiiyio  Mopcab,  b  KanecTBe  nepBoro  rnara  k 
C033aHHK)  KOTOpOH  MOTyT  CJiy)KHTB  pe3yJIBTaTBI  IiaCTOJHUCH  pa6oTBI. 
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Modenu,  depeebn  pa3eumm 

Abstract 

The  model  of  the  object  and  the  its  function  process  structuring  for  complex  man-machine  object 
is  offered.  The  simulation  mathematical  model  structure  is  described  for  different  global  level  of 
management  for  estimation  algorithm  object,  marketed  on  digital  computers  and  algorithm  to  ac¬ 
tivity  object  operator. 

BBeaetme 

ripn  pa3pa6oTKe  cjicdkhbix  tcxiih'icckhx  o6b6ktob  y>Ke  Ha  paHHiix  CTa/uinx  hx  npocKTuporiaimyi 
HeoBxopitMo  oitemiBaTB  scjKjieKTHBHocTB  onpepenHBmerocji  cocTaBa  6optobbix  anropitTMOB.  Pac- 
CMaTpitBaioTcn  b 3 a h mo/i e  it  ct  b  y  i  o  i  h  h  c  vtc'/Kpy  co6oit  ho/ibh/Kubic  tcxiih'icckhc  oGbcrtbi.  Miio>kcct- 
bo  3thx  o6i.eKTOB  coctoht  H3  nojtMHWKecTB  aHTponoiteHTpiiHecKiix  o6i>eKTOB  (HanpitMep,  CaMO- 
neTOB)  h  6e33KHna5KHi>ix  o6b6ktob  TitnoB  R  it  BR. 

AnTpononcnTpHiiccKHc  o6BeKTBi  (AHTp/o6i.eKT)  [1]  HMeioT  Ha  cbogm  6opTy: 

•  6opTOBi>ie  H3MepHTeni>Hi>ie  ycTponcTBa  ( B M 3 m/Y CTp o  ii c t b a ) ; 

•  3Kitna>K,  ocymecTBnaiomHH  ynpaBiteHite  AHTp/o6i.eKT  b  cooTBeTCTBiin  co  cbohmh  anropiiT- 
MaMit  .nejtTeuBHocTH  uepe3  pnanoroBoe  oBmemte  c  HHcjiopMaitHOHHo-ynpaBnjnomHM  noneM 
(Hyil)  Ka6nHi>i  AHTp/o6i.eKT; 

•  EL[BM-anropHTMBi,  peajiH30BaHHt>ie  b  Boptobbix  itucjipoBBix  BBiHiicnHTenBHBix  MamuHax 
(EL(BM); 

•  6opTOBtie  HcnonHHTenBHBie  ycTponcTBa  (BHcn/YcTpoHCTBa). 

PaccMaTpitBaeMBie  6e33Knna>KHi>ie  oBbcrtbi  (EsO)  TitnoB  R  h  BR  HMeioT  Ha  6opTy: 

•  6opTOBt>ie  HtMcpHTcnbiiBic  ycTponcTBa  ( B  H  3  m/Y  CTp  o  ii  c  t  b  a ) ; 

•  BI[BM-ajiropHTMt>i,  peanH30BaHHBie  b  Boptobbix  itucjipoBBix  BBiHiicnHTenBHBix  ManiHHax 
(EL(BM); 

•  EopTOBtie  HcnonHHTenBHBie  ycTponcTBa  (BHcn/ycTpoiicTBa). 

Hn(])op\tanHJi  06  anropitTMax  6opTOBoro  HHTenneKTa  (EL(BM-anropHTMBi  +  anropitTMBi 
TtettTenBHocTH  3Knna>Ka)  Kanc/ioro  AHTp/o6BeKTy  co/iep'/KHTcn  h  cnc/iyiomeii  tcxiihhcckoh  poKy- 
MeHTaHHit: 

•  TexHitnecKOM  3apaiiHC  (T3)  Ha  pa3pa6oTKy  AHTp/o6BeKT; 

•  "JlorHKe  pa6oTBi  cucTeMBi  "3KHna>K  —  OopTOBaji  annapaTypa""  (panee  "JlorHKa  pa6oTBi...  "),  Bep- 
6anBHO  omtcBiBaiomeH  3aMBicen  KOHCTpyKTopoB  no  ceMaHTitnecKOMy  oBnitKy 
AHTp/o6BeKT; 

•  "CneitH(])HKai[HH  anropitTMOB  6opTOBoro  HHTenneKTa". 
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Cneun(J)HKauHH  anrop htmob  6opTOBoro  HHTenneKTa  concp>KaT:  nm])opManHio  o  cocTaBe 
BI  (BM-anrop htmob  h  anropiiTMOB  neaTcnbiiocTii  3KHna:>Ka  (A/],3);  Bxonnyio  h  Bbixonnyio  iih- 
(JiopMauHio  Kancnoro  anropiiTMa  h  onucaHHe  CTpyKTypti  anropiiTMa.  OmicaHiie  cnei;nc|)HKau,HH  no3BO- 
naeT  oncimnaTb  cTcnenb  BbinonHHMOCTii  TpeooBani-m  Tcxim'iccKoro  iananna  (T3)  Ha  pa3pa6oTKy 
Amp/o6beKTa  h  CTcnciiB  BbinonHHMOCTii  laMbicna  KOHCTpyKTopoB  no  ero  ccMaiiTH'iccKOMy  oEnnicy, 
onucaHHOMy  b  "JlorHKe  paooTbi...". 

Mn(|)op\ianHfl  06  anropiiTMax  6opTOBoro  HHTenneKTa  Kaacnoro  EsO  conepvKHTca  b  cnenyioimix  Tex- 
HHnecKHx  noKyMciiTax:  TexHimecKOM  ianaiiHH  (T3)  Ha  pa3pa6oTKy  BjO;  cncnn(|)HKanHH  anropiiTMOB  6op- 
toboto  HHTenneKTa  (BI  IBVl-anropuTMax). 

AHTp/o6i.eKT  h  BoO  naxonaTca  b  pannHniibix  cocToannax  h  b  paimi'nibix  naan m on  c  ii  c  t  b  h a x 
McvKpy  co6oh,  onpcncnacMbix  cticiih(|)hkoh  paccMaTpHBaeMOH  npenMCTiioii  oBnacra. 

Ha  Amp/o6beKT  parnunaioT  Tpn  rnoGanbiibix  ypoBHa  ynpaBnenna  TnYY  [1]: 

•  ypoBeHB  onpcncncimji  tckviuch  ijenn  (liynKiinoimpoBanna  (ypoBeHb  ncncnonaranna  —  nepBbin 

I'.iYYl: 

•  ypoBeHB  onpcncncnna  paiinonanbiioro  cnocoBa  nocTHVKeima  onepaTHBHO  nocTaBneHHOH  ncnn 

(BTopofi  TnYY); 

•  ypoBciiB  pcanmann h  o  n  p  cncn  h  b  m  e roc a  cnocoBa  nocTH/Kcnna  onepaTHBHO  nocTaBneHHOH  ncnn 

(TpeTHH  TnYY). 

BopTOBbie  anropHTMbi,  pemaioinne  3anann  nepBoro  h  BToporo  TnYY,  cocTaBJiaioT  TaK  naibiBacMoc 
ciicmeiuoo6pa3)’K>Ufee  xdpo  AHTp/o6beKT.  CoBOKynHOCTb  sthx  anropiiTMOB  (EL(BM-anropHTMbi  +  AJ],3) 
Ha3BiBaioT  anropHTMaMH  6opTOBoro  HHTenneKTa. 

3th  nee  ypoBHH  ynpaBnenna  paanunaioT  h  Ha  BsO.  AnropHTMbi  ciicTeMoo6pa3yiomero  an pa  Taicnx 
o6i.eKTOB  coctoht  TonbKO  H3  EL(BM-anropHTMOB,  ripii'icM  anropHTMbi  nepBoro  TnYY  CTpoaTca  KaK 
annpoKCHMauHH  pene m bicn HTcn b n  bi x  anropiiTMOB  B03MO)KHoro  (nna  3Toro  o6beKTa)  6opTOBoro  one- 
parapa  [2].  BsO  TiinoB  R  n  BR  pawnnaioTca  CTeneHbio  pa3BHTOCTH  anropHTMOB  nepBoro  TnYY  h  mohi- 
HOCTbK)  MMOVKCCTBa  THnOBbIX  CHTyailHH  cjiyHKIIHOHHpOBaHHa  EsO,  KOTOpbie  3TH  anropHTMbi  OXBaTbl- 
BaioT.  EsO  Tuna  R  (npHMepoM  TaKHX  o6beKTOB  aBnaioTca  6oeBbie  ynpaBnacMbic  paKeTbi)  HMeiOT 
"cKpoMHbie"  anropHTMbi  nepBoro  TnYY  b  ommie  ot  BsO  nnna  BR  (npiiMep,  npoeKTiipyeMbie  b 
CILIA  occri unoTiibic  6oeBbie  caMoneTbi),  KOTOpbie  no  KanecTBy  paooTbi  anropiiTMOB  nepBoro  TnYY 
npiioniivKaioTCH  b  npocTbix  pacnembix  ycnoBiiax  (|>ynKnnonnpoBanna  EsO  k  eooTBeTCTByiomeMy  no 
nainanennio  AHTp/o6beKTy. 

TaKHM  o6pa30M,  B03HHKaeT  3adma  oifewai  stpcpeKmueHocmu  cnetfuipumtfuu  anzopunmoe,  exodmipix 
e  cucmeMOo6pa3ymufee  xdpo pa3pa6anibieaeMOZO  AHrp/o6beKT. 

HeOOXO.THMOCTb  OUCIIKH  3(j)cj)eKTHBHOCTH  anropiiTMOB  OOpTOBOTO  HHTenneKTa  AHTp/o6beKTa, 
HamiHaa  c  paHHiix  CTannii  ero  npocKTnpoBanna  ( p ace Marp h b acTca  CTanna,  Korna  ecTb  TonbKO  T3, 
"JlorHKa  paooTbi..."  h  cnenii(|)HKanHH  anropiiTMOB  6opTOBoro  HHTenneKTa),  oocyvKnacTca  Ha  npiiMepe 
nanooncc  npcncTaBiiTcnbnoro  Knacca  AHTp/o6beKTOB  -  caMoneTOB  [3,  4,  5]. 

1  K.iaceii(|)iik'ami5i  MO.K  ieii  r.m  ouciikii  cnemi(|)HKamiii 
ajiropHTMOB  fiop  ioBoro  HHTejiJieKTa 

ricpcp  Ka>KnbiM  eeaHCOM  (JiyHKiiHOHHpoBaHHfl  AHTp/o6beKTa  CTaBHTea  rencpanbiiaa  Banana  ce- 
aHca,  non  KOTopyio  roTOBHTca  KaK  caM  o6beKT,  TaK  n  ero  SKiinanc.  r cncpanbiiaa  3 ana n a  npen- 
CTaBnacTea  licpc3  ccManTH'iccKyio  ceTb  TiinoBbix  CHTyauiiH  (TC)  (])ynKHHOimpoBannsi 
AHTp/o6beicra.  OnepaniBHoe  nainancnnc  (Ha  6opTy  AHTp/o6beKTa)  b  npouecce  ceaHca  (|)ynKiiHonn- 
poBannji  TCKymcii  TC  -  sana'ia  nepBoro  TnYY.  Ha  coBpeMeHHbix  AHTp/o6beKTax  peiueHiie  sanan 
nepBoro  TnYY  BosnaracTca  TonbKO  Ha  3Kiina>K.  Jinn  stoto  Ha  h n <]) o p m a  1 1  n o n n o - y n p a b n a  1  o m c m 
none  Kaonnbi  HYn  c  noMombio  EL(BM-anropHTMOB  coinacTca  nn(|)opMaiinonnaa  vioncnb  BHeni- 
Heii  h  BiiyTpn-oopTOBoii  o6ct3hobkh  (HM-HYn),  KOTopaa  nonnaia  ooccnc'iHBaTb  3Kiina>Ky  cumya- 
ifiioHHyw  oceedoMJieHHocmb  h  cumycufuomyto  yeepenmcmb.  JJjw  oueHKH  scJujieKTHBHocTH  stoh  HM- 
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Hyn  co3aaeTca  HMiiTaunoHHaa  MaTeMaTiiuecKaa  Moaent  ouemcn  aocTaTOHHOCTii  ciiTy aunoHHOH 
oc n cao Mn c n no ct h  h  ciiTyamioHHOH  yBepeHHOCTii  aKiinanca  npoeKTupyeMoro  AHTp/o6i,eKTa.  Ha30- 
BeM  ee  UMumaifuoHHOu  JuamejuammecKou  Modenbw  nepeozo  TaYY  (HMM-ITnYy).  flp a  KomcpeTHoro 
AHTp/o6i.eKTa  TaKaa  Moment  oana.  OHa  aonama  ooccneaiiBaTb  MoaenupoBamie  paooTbi  AHTp/o6i>eKTa 
bo  Bcex  B03M0>KHi>ix  (laaaniibix  b  T3)  reHepantHBix  3aaanax  (])ynKi[HoimpoBanHH  [1], 

fljia  oueHKH  3(j)(|)eKTHBHOCTH  cneumJiHKauHH  anropiiTMOB  6opTOBoro  HHTenjieKTa,  peniaio- 
iuhx  3aaauH  BToporo  TnYY,  paipaGaTbmaioTca  HMiiTamioHHtie  m aTC \f aT hiicc k h c  Moaenn,  Kaacayio  H3 
KOToptix  Ha30BeM  UMumaifuoHHOu  MameMammecmii  Modenbio  emopozo  TaYY  (HMM-nTnYy).  /3,jth 
Kaacaoil  TC  (})yiiKHHOHiipoBanna  paccMaTpiiBaeMoro  Amp/o6i>eKTa  co3aaeTca  CBoa  HMM-nTnyy. 

2  osjihk  HMM-irjiyy 

Moment  pa3pa6aTi>iBaeTCH  ana  iiMHTauiiii  paBora  aKiinanca  c  HHcjiopMaHHOHHO- 
ynpaBJiHiomHM  noneM  KaBiiHti  b  KBa3HpeantHOM  BpeMemi  h  HMUTupyeT: 

•  BHemHioio  o6cTaHOBKy,  npeacTaBnaeMyio  b  Kaacubiii  momoht  BpeMemi  ciiTyannoimbiM  bck- 
TOpOM  HH(J)OpMaiIHOHHBie  B03M05KH0CTH  6opTOBBIX  H3MepHTeJIBHBIX  yCTpOHCTB,  npe/(Ha3Ha- 
neHHtix  ana  pa3McmciiHJi  Ha  upocKTiipycMOM  Amp/o6i>eKTe.  T cKyiuaa  nm|)op  Manna,  koto- 
pyio  b  naimbiii  momcht  nocTaBnaeT  Ha  6opT  AHTp/o6i>eKTa  oopTOBBic  H3MepHTem>Hi>ie  ycTpoii- 
CTBa,  npcacTaBnacTca  b  Moaenn  CHTyaiiiioniiBiM  bcktopom  SV(inf); 

•  HYII  KaoniiBi  npoeKTupyeMoro  AHTp/o6i>eKTa  ana  paooTbi  c  hum  pcanbiioro  onepaTopa, 
HMHTiipyiomero  aeficTBiia  aKiinanca  no  iraBiia'icnmo  TCKymeii  TC.  TcKyiuaa  nii(j)opMaiina 
npeacTaBnaeTca  b  Moaenn  CHTyaiiHoniiBiM  BCKTopovi  SV(Hyn)  h  npeataBnaeTca  oneparapy 
B  (])Op\IC  KaapOB  HHAHKaHHH  Ha  HYH,  BiaTBIM II  H3  HX  OmiCaHHa  B  CnCHH(|)HKaHHaX  anropiiTMOB 
6opTOBoro  HHTenneKTa. 

HainanacMaa  oneparapoM  c  HYn  no  TCKymeii  nn(])opMannn  SV(Hyn)  TiinoBaa  CHTyauna 
oimcBiBacTca  b  HMM-ITnyy  miTcrpanbno:  ycnoBiia  nacTynncniia  TC  —  BpeMa  ee  npoTeKaHiia, 
ncxoa  TC. 

Pa3pa6oTKH  HMM-I  TaYY  naxoaaTca  Ha  HanantHtix  CTa.aiiax. 

3  O0JIHK  HMM-nrjiyy 

Moaent  co3aaeTca  ana  KaacaOH  TC  oueHHBaeMoro  AHTp/o6i>eKTa.  Hex  on  mac  aainnae  no  ycao- 
BiiaM  nan an a  TC  HaxoaaTca  H3  pciynbTaTOB  MoaeniipoBaHiia,  nonyacimbix  Ha  HMM-ITnyy. 

Pa  imniaioT  afia  mna  HMM-IITnyy:  HMM-IITnyy(R)  ana  oueHKH  anropiiTMOB  6opTOBoro  HH¬ 
TenneKTa  AHTp/o6i>eKTa  b  cnynae  OTcyTCTBiia  ero  B3aHMoaeiiCTBna  c  BaO  h  HMM-IITnYy(BR), 
Koraa  TaKoe  B3aHMoaeiicTBiie  bo3mo>kho. 

HMM-IITnyy  (R)  He  npeanonaraeT  pa6oTy  c  pcamaibiM  onepaTopoM,  HMiiTiipyioiuiiM  aea- 
TentHOCTB  SKiinaaca  npoeKTupyeMoro  AHTp/o6i>eKTa,  a  HMM-IITnYy  (BR)  npeanonaraeT. 

HMM-IITnyy  (R)  HMUTupyeT  Kaacatra  AHTp/o6i>eKT  h  KancatiH  EaO  H3  aencTByioiunx  b 
paccMaTpiiBaeMOH  TC  o6i>cktob.  no  OTHomeHHio  k  KaacaoMy  aeiiCTByioiueMy  o6i>eKTy  Bee  ocTant- 
Hbie  oDbCKTbi  npeacTaBnaioT  co6oii  BHemHiiii  Miip  (cm.  pucyHOK),  cocToaHiie  Koraporo  ana  Kaacaoro 
o6i.eKTa  oimcbiBacTca  b  HMM-IITnYy(R)  mamiMbiM  ana  Hero  CHTyaiuioniibiM  BeKTopoM  SV(st).  Ha 
pucyHKe  (rae  acpci  AO  oooiiia'icn  AHTp/o6i.eKT,  a  ncpei  TYY  -  TnYY),  npeacTaBneH  oaim  H3  aciicT- 
ByioiuHx  b  TC  o6i.eKTOB  -  AHTp/o6i.eKT  -  h  OTacniaibiM  6noKOM  oooina'icn  BHemHiiii  ana  Hero  Miip. 
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PucyHOK  i  -  06jihk  HMM-nryy(.K)/ 

Ejiok  AO  (cm.  piic.)  b  cBoeM  cocTaBe  HMeeT: 

•  6jiok  MaTCMaTH'iccKHX  Mo^enefi  (MM)  6opTOBtix  EH  ivi/Y CTpoiicTB.  pa3MemeHHtix  coraacHO  T3 
Ha  3tom  Amp/o6i>eKTe.  Mcpci  sth  ycTpoHCTBa  Ha  Amp/o6i>eKTe  naoJiio/iacTCfl  bhchihhh  MHp, 
cocTOJfflue  KOToporo  Ha  6opTy  AHTp/o6i>eKTa  npe.TCTaBJiHCTCH  b  Mo^enn  CMTyaiiHonnBiM  bckto- 
poM  SV(inJ).B  Ka^tra  momcht  BpeMeHH  cocTaB  SV(inf)  onpeaejiaeTcn  HMUTupyeMtiMH  bo3mo>k- 

HOCTJIMH  6opTOBBIX  EH3M/YcTpOHCTB  H  HMHTHpyeMBIM  Ka'ICCTBOM  paOOTBI  6opTOBBIX  ajirOpHTMOB 
nepBHHHOH  o6pa6oTKH  iin(|)opMai[HH  jToro  AHTp/o6i>eKTa; 

•  6jiok  CHTyaunoHHoro  ynpaBJiefflM,  b  kotopom  h\i HTiipyioTOJ  CTpyKTypti  EI(BM-ajiropHTMOB  h 
AJ13,  pemaiomnc  aa/ia'in  IITjiYy.  CrpyKTypti  yica3aHHBix  ajiropiiTMOB  CHCTeMoo6pa3yiomero  za¬ 
ps  paccMaTpiiBaeMoro  AHTp/o6i>eKTa  onpeaemnoTCJi  Ha  ochobc  myaemm  tcxiih'icckhx  ;ioKy- 
MeHTOB  "JlorHKa  paDOTBi..."  h  "Cnci(H(|)HKai[HH  anropHTMOB  6opTOBoro  HiiTcnncKTa  TC". 

B  6noKe  hmhthpviotch  ( a  n  n  p  o  k  c  h  m  h  py  i  otc  h  )  bo3mo>khocth  EopTOBtix  anropHTMOB  o6pa6oTKH  hh- 
t])op\iai[i-m  ana  3aam  MAYY.  pe3yni>TaTBi  paDOTBi  KOTopBix  npe/icraBjifliOTCa  Hcpci  /iBa  ciiTyaiiHOH- 
hbix  BeKTopa:  bcktop  SV(ajir),  oiincBiBaioim-m  /locTynnyio  b  TeKymiiH  momcht  Ha  6opTy 
AHTp/o6i.eKTa  nn(|)opMaiiHio  aa%  HMHTupyeMbix  ET(BM-ajiropHTMOB,  h  bcktop  SV(HYn),  oiihcbi- 
BaiomHH  .locTynnyio  Ha  6opTy  Amp/o6i,eKTa  Hii(|)opMai[Hio  aoz  HMHTupyeMBix  A/J3.  06a  bcktop  a 
CTponTcn  Ha  ocHOBe  npcncTafinjicMBix  b  "Cncnn(|)HKai[HHX  anropHTMOB  DopTOBoro  wiTCJmcKTa 
TC"  rpa(])OB  pemeima  onepaTopa  (TPO)  h  cxeMax  EL(BM-ajiropHTMOB  (CEA)  [1],  Ejiok  CHTyaiiHon- 
Horo  ynpaBneHiM  HMHTupyeT  6opTOBOH  hhtchjickt  Amp/o6i>eKTa  b  paccMaTpiiBaeMOH  TC; 
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•  6jiok  MaTCMaTHHCCKHX  Moaenen  (MM)  OopTOBBix  BMcn/y CTpoiicTB.  paiMcmcniiBix  coraacHO  T3 
Ha  3TOM  AHTp/o6l.eKTe.  Mcpci  3TH  yCTpOHCTBa  A I  ITp/OOBCKT  B03/1CHCTBVCT  Ha  BHeniHHH  MHp. 
CaMO  BO'PTCHCTBHC  B  HMM-nTnYY  (R)  OIIHCBIBHCTCH  BeKTOpOM  VR,  TCKyiUCC  COCTOHIIHC  KOTOpOro 
onpeaenaeTCa  b  Moaenn  pcayaBTaTaMH  paooTBi  6noKa  CHTyaiiHoimoro  ynpaBnenna. 

Ejiok  E>()  (Ha  piicyHKe  He  yKa3aH)  b  CBoeM  cocTaBe  HMeeT  6hokh,  ananorn'iiiBic  paccMOTpeniiBiM  ana 
AHTp/o6i.eKTa: 

•  6hok  MaTCMaTH'iecKHX  Moaeneft  (MM)  OopTOBBix  EH3m/Y CTpoiiCTB,  paaMcmeniiBix  coraacHO  T3 
Ha  stom  BaO; 

•  6hok  CHTyaijHOHHoro  ynpaBJieHna,  b  kotopom  HMHTupyioTca  CTpyKTypti  EI)BM-anropHTMOB,  pe- 
maiomHe  3aaann  IITnYy  aToro  o6i>eKTa.  CTpyKTypti  yKa3aHHbix  anropuTMOB  CHCTeMoo6pa3yiomero 
aapa  paccMaTpHBaeMoro  BaO  onpcacnaioTca  Ha  ocHOBe  i-ny'iciiHH  tcxiih'icckhx  aoKyMciiTOB  no 
3TOMy  o6i.eKTy. 

Bjiok  CHTyaijHOHHoro  ynpaBJieHHa  HMHTupyeT  6opTOBOH  hhtcjuickt  BaO; 

•  6hok  MaTCMaTH'iecKHX  Moaenen  (MM)  OopTOBBix  BMcn/YcTpoHCTB.  paaMcmcniiBix  Ha  stom 

BaO. 

Cpean  coobithh  TC  (BHeniHero  h  BHyTpn6opTOBoro  MHpa)  BtiaennM  coobithh  asyx  TiinoB: 

•  coobithh.  Ha  KOToptie  iicooxo.thmo  pearnpoBaTb  (ana'iHMBic  co6biTna  nepBoro  Tuna); 

•  coobithh  (|)H3H'iccKoro  KOHTaKTa  AiiTp/oOBCKTa  c  BaO  Tuna  R,  bjihhioihhc  Ha  cjjaKT  cymecTBOBa- 
Hua  AnTp/oOBCKTa  (  ina'iHMBic  coobithh  BToporo  Tuna). 

BbiaeneHHbie  coobithh  Ha30BeM  ina'inviBiMH  co6i>ithhmh. 

3na'iHMBic  coBbiTna  BToporo  Tuna  npuBonaT  k  cnynanHOMy  coobithio:  AHTp/o6teKT  cymccTBy- 
eT  c  BepoaTHocTBio  Pcyuf;  AHip/o6i.eKTa  He  cymccTBycT  c  bcpohtiioctbio  PHCyiI1  ~  1  -  P cyUf  3th  BepoaT- 
HOCTH  CBHjBIBaiOTCH  C  TOH  BCTBBIO  p33BHTHa  TC,  KOTOpaa  npHBena  K  3TOMy  ilia'IHMOMy  COOBITHIO. 

Pa3pa6oTaHHaa  ana  paccMaipuBaeMOH  TC  b  "JlorHKe  paooTBi..."  h  b  c nc h h c|) h Ka h na x  OopTOBBix 
anropuTMOB  ccviaiiTHHCCKaH  cctb  npooncvtiiBix  cyocHTyaiuiH  (IIpC/C)  b  H M M - II  TaW  (R)  oToacae- 
CTBaaCTCa  C  CCMailTH'ICCKOH  CCTBIO  3Iia'IHMBIX  COOBITHH  nCpBOTO  Tlffla.  llia'IHMBIC  CO  6  BIT  Ha  BTopo¬ 
ro  Tuna  cp,a'/KCM  c  .tocth'/Kciihcm  a n Tp o n o h c n Tp h 'i c c k o ro  oBteicra  BaO  b  koiiiic  ceaHca  ero  (]iynK- 
HHOHHpOBaHIia. 

BaO  Tuna  R  npn  onpeaeneHHbix  ycnoBiiax  noaBaaioTca  b  HMM-nTnYy  (R)  c  3aaaneH  (pen  bio) 
npecneaoBaHHa  onpeaeneHHoro  AiiTp/oOBCKTa.  FTp h  ,tocth>kciihh  BaO  aToro  AiiTp/oorcKTa  nocncnni-iH 
movkct  Kax  npcKpaTHTB  cBoe  cymccTBOBaiiHc  b  HMM-nTjiyy(R),  Tax  h  npoaoavKHTB  ero.  Buoop  Toro 
nan  HHoro  ncxoaa  ocymecTBJiaeTca  onepaTopoM-HccneaoBaTeneM,  paooTaioniHM  c  HMM-IITnyy  (R). 
BepoaTHOCTHaa  HHTepnpeTauHa  aToro  coobithh  nponcxoairr  npn  aHanroe  peaynirraTOB  MoaeniipoBaHHa. 
CaM  BaO  nocne  BCTpciH  c  AiiTp/oOBCKTOM  itth  no  hctchciihh  3aaaHHoro  npoMeacynca  BpeMeHH  nocne  ero 
noaBacima  b  HMM-IITnyy  (R)  nepecTaeT  cymccTBOBaTB. 

C  MOMeHTa  noaBnemia  BaO  Tuna  R  h  ao  MOMeHTa  ero  BCTpenn  c  eooTBeTCTByiomHM 
AHTp/o6i.eKTOM  b  HMM-IITnYy  (R)  npocncvKHBacTca  h  (|)HKCHpycTca  npoTHBoaeHCTBHe  AiiTp/oOBCKTa 
ero  BCTpcic  c  npecneaytomiiM  BaO.  OopviBi  h  momciitbi  Hanana  n  p  o  t  h  bo  a  c  h  c  t  b  h  a  onpeaenaioTca 
anropHTMaMH  6opTOBoro  HHTenneicra,  HMHTHpyeMbiMH  (cm.  piicyHOK)  b  Bnoxe  CHTy apiioHHoro  ynpaB- 
neHna  HMM-IITnYy  (R). 

Ha  ocHOBe  aHanH3a  (cboh  MCTO.THKa  ana  Kaacaoro  Tuna  o6teKTOB)  tcxiih'icckoh  aoKyMeHTannn 
T3,  "JIorHKH  paooTBi...",  "  C  n  c  1 1  h c|) h Kan h h  anropuTMOB  6opTOBoro  HHTenneKTa"  (TPO&CBA)  [1]: 

•  ([lopMupycTca  "miiovkcctbo  jiiaHHMBix  coobithh  TC"  (ccviaiiTHHCCKaH  cctb  nCC;  OopTOBBic  an- 
ropHTMH,  ooecrie'iHBaioiHHC  H,TCHTH(])HKanHio  ciiovkhbiiichch  nCC  no  SV(inf}  H  5T(HYn)  KaK 
oaHOH  H3  nonHoro  MHoacecTBa  npC/C,  npeacTaBneHHoro  b  "JlorHKe  paooTBi...."); 

•  BBiacnaioTca  H3  npcacTaBnciiiiBix  cnci[H(|>HKanHH  EU,BM-an to p h t m o b  h  A/(3  iiia'inviBic  anro- 
Phtmm,  onpeaenaiomne  iiomiBic  MiiovKCCTBa  bo3\iovkiibix  nepexoaoB  H3  Kaacaon  npC/C  b  apyrne; 

•  A/(3  npeacTaBnaioTca  licpc3  ancMCiiTapiiBie  aKTbi  BBipaooTKH  pemeHna  h  pacc'iHTBiBaioTca  [2] 
BpcMCiniBic  aaTpaTBi  aKHnaaca  Ha  npHHarae  Kaacaoro  penieHHa. 
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Ha  ocHOBe  peaynPTaTOB  3Toro  aHanH3a  pappaoaTPipacTCH  6jiok  CHTyanHoimoro  ynpapncniiH 
HMM-Iiryy(R),  HMUTupyioiunii  anropiiTMti  6opTOBoro  HHTenneKTa  paccMaTpuBaeMoro  AHTp/o6i,eKT 
(cm.  pHCyHOK  1). 

OnciiKa  3(]x])ckthp,iiocth  ajiropiiTMOB  6opTOBoro  HHTeJiJieKTa  c  iiomoihpio  HMM-nryy(R).  One- 
p aTop-  uccncaoB  aTC_n p  c  iiomoihpio  HMM-nryy(R)  CTpoiiT  aepcBO  paiPHTiiH  TC  (/IP  TC),  npe.iCTap- 
naiomee  co6oh  MapKOBCKyio  cctp.  ynpi  KOTopofi  cooTBeTCTByioT  jiianuMPiM  coopithhm  BToporo  Tima. 
HMM-nryy(R)  iipn  nacTynjiciiHH  „nio6oro  aiia'iHMoro  coopithh  BToporo  Tuna  ocTanapjiHPacTCH  h  ripn- 
rnamaeT  onepaTopa-uccneaoBaTenH  iiama'iHTP  oano  113  anyx  potmovkiipix  coctohhhh  AHTp/o6i>eKTa,  ana 
KOToporo  HacTyrauio  sto  3iiaiiH\ioc  coopithc:  cymecTByeT  hjth  He  cymecTByeT.  CymecTBOBaHne  EaO  b 
HMM-nryy(R)  onpeaenaeTca  CHTy 3hhohho .  O n c paTO p - hcch eaoBaren p  ana  ccoh  (j)HKCHpycT  bpi- 
6paHHoe  hm  coctohiihc  AHTp/o6i.eKTa  c  TeM,  hto6bi  npn  cncayiomen  ocTaHOBKe  HMM-nryy(R)  Ha 

3 TOM  )Ke  3HaHHMOM  COOPITHH,  HaCTynaiOmeH  npH  nOBTOpHOM  BOCTipOH3BC,TCIIHH  ( M 0 .1 GJT H po P a II H H ) 
Been  nocncaoBaTcnpnocTH  npeaniecTByioniHX  eMy  jiianuMPix  coopithh,  BtiBpaTt  ana  stoto 
AHTp/o6i.eKTa  apyroe  coctohiihc.  Taic  onepaTop-HecneaoBarenb  nocTynaeT  c  KaacabiM  ana'inMPiM  co- 
Opithcm  BToporo  Tuna,  paooTan  co  bccmh  AHTp/o6beKTaMH.  nocne  npoxovK.TCimji  Bcex  botmovkiipix 
nocne/jOBaTenBHOCTeH  nianuMPix  coopithh.  hcxohhihhx  H3  (jiHKCHpoBaimoro  HanantHoro  coctohhhh 
TC,  o n cpaTO p - uccn c,to p area p  nocTpoHT  /(P  TC. 

npn  HacTynjieHHH  b  HMM-nryy (R)  3HaHHMoro  coopithh  nepBoro  Tuna  b  6noKe  CHTyaHHonno- 
ro  ynpapncni-iH  cooTBeTCTByiomero  o6beKTa  no  tckvihch  Hii(|)opManHH  VS(anr)  h  VS(PTyn)  ana 
AHTp/o6i.eKTa  h  VS(anr)  ana  EaO  BPipaoaTPipacTCH  penieHHe  peanrooBaBmeHca  npC/C,  KOTopoe  b 
6noKe  MaTC\iaTHliccKHX  mo.tcxch  (MM)  OopTorspix  Bucn/y cTponcTB  npcoopapycTCH  b  BeKTop  VR  (bck- 
TOp  B03aeHCTBH5I  Ha  BHCHIHHH  MHp).  3tO  penieHHe  BJIHHCT  Ha  ,TaXPHCHIIIHH  npouece  IipOTCKailHH 
npC/C,  OHiioiiia'ino  onpeaenaa  ero  710  nacTynnciiHH  cneayiomero  manuMoro  coopithh. 

Pa6oTa  c  HP  TC  npopo.THTCH  o n ep aTo po m - uccn eao p aT cue  m  BHe  HMM-nryy(R).  riycTP  HP  TC 
nocTpoeHO.  3aaaanMca  HananbHbiMH  3iialieiiHHM h  bcpohtiioctch  cyinecTPORaiiHH  Bcex  paccMarpH- 
BaeMBix  AHTp/o6i.eKTOB.  Ha  Kaacaoii  bctbh  paiPHTHH  TC  no  cncniiajipnoMy  anropiiTMy,  yinTPipaio- 
meMy  ocoBeHHocTt  cooTBeTCTByiomero  peuieHHH,  npniiHToro  b  cHTyaHHoimoM  ohokc  (cm.  puc.),  h 
ocoociiiiocth  cooTBeTCTByiomero  BO,  paccniiTPipaioTCH  pcpohtiiocth  nepexoaa  (b  nocTpoeHHoii 
MapKOBCKOH  cera)  Kaacaoro  AHTp/o6i.eKTa  b  HOBoe  coctohiihc.  Hex  on  pi  TC  -  (|i  11  nan p h pic  pcpiriHiiPi 
/3,P  TC.  no  MapKOBCKOH  CeTH  paCC'IHTPIPaiOTCH  PCpOHTIIOCTH  IiaCTynaeilHH  KaVK.TOrO  B03M0)KH0r0 
iicxo.Ta  TC.  Ha  nocTpoeHHOM  o.thii  pa3  /3,P  TC  mo>kho  npoBoaHTP  pacneTPi  ana  papaii'inpix  kohh'ic- 
CTPCIIIIPIX  XapaKTepHCTHK  Pcyu„  OnpCHCHHCMPIX  OCOOCIIIIOCTH M II  BO  II  OCOOCIIIIOCTHMH  npOTHPO.TCH- 
CTBHH  HM. 

JJjix  Amp/o6beKTa  "CaMoncTPi"  h  BO  "PaKCTPi"  pappaooTanpi  HMM-nryy (R)  HCKOToppix  TC,  no- 
CTpociiPi  HP  TC  h  npope/ieiipi  no  hum  paenerpi  pcpoHTiiocTcii  ncxonon  TC. 

JJjm  Amp/oBbeKTa  «npeanpHHTHe»  [6]  bo3mo>kho  npiiMeHeHne  TaKoro  no.ixo/ia  b  cnynae  ycneniHOH  pa3- 
pa6oTKH  cooTBeTCTByiomeH  Moaenn  31010  oOPCKTa. 

3aKJno»ieHHe 

OiiciiKa  3(]k[)ckthpiiocth  cnciiH(|)HKanHH  anropuTMOB  6opTOBoro  HHTenneKTa  chovkiipix 
AHTp/o6i.eKTOB  TpcoycT  paapaooTKH  opyx  TiinoB  HMUTannoiiiiPix  MaTCMaTii'iccKiix  mo/ichch: 

•  HMM-iryy  mn  oiiciiKH  pa3BepHyTOH  Ha  Hyn  HHfjiopMaHHOHHOH  Mo.ncaH  bhcihhch  h  BHyTpn 

6opTOBOH  o6cTaHOBKH  C  n03HHHH  flOCTaTOHHOCTH  ee  ,1HH  CHTyaHHOIlIlOH  OCBCHOMHCimOCTH  3KH- 

na>Ka  h  CTeneHH  ooccnciciiHH  CHTyaiiHoinioH  yBepeHHOCTH  3Kiina5Ka  ( paipaoaTPi pacTCH  o.mia 

HMM  aim  paccMaTpuBaeMoro  Ahtp/oBbckt); 

•  HMM-nryy  ana  ohchkh  EL(BM-ajiropHTMOB  h  AJS,3,  paipaooTannpix  ana  pemeHiia  3aaan 

IITyy  (ana  Kaacaoii  TC  paipaoaTPipacTCH  cBoa  HMM). 
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Abstract 

Concept,  structure  and  functions  of  geoinformation  expert  modeling  complex  are  presented.  The 
complex  is  designed  for  postaccident  assessment,  and  emergency  planning  in  the  case  of  acciden¬ 
tal  release  of  radioactive  substances  into  the  atmosphere.  The  application  programme  created  on 
the  base  of  the  proposed  concept  is  presented. 

BBe/tetme 

Bo3HHKHOBemie  aBapi-mnoii  ciiTyamni,  CBH’iaiinoii  c  Bbiopocovt  pa/inoaKTHBiiBix  BemecTB  b  aT- 
MOC(])cpy,  Tpe6yeT  onepaTHBHoro  npitHaTiia  pemeHna  no  cim'/K'ciiHio  B03aeitcTBHa  noHH3npyiontero 
H3nyneHHa  Ha  Hacenemte  n  OKpyvKaiomyio  cpeny.  Pememte  no  ynpaBncnmo  CHTyannen,  cnoaaiB- 
rnenctt  b  pe3ym>TaTe  Bbiopoca.  npmin\iacTca  Ha  ocHOBe  HHcjjopMannn  o  paanamtoimoH  o6cTaHOBKe 
Ha  MeCTHOCTH,  (]) O p \f H p 0 B a II H C  KOTOpOH  3aBHCHT  OT  MHO>KeCTBa  paillOpOHUBIX,  MeHJHOIHHXCJt  C  TC'IC- 
HiteM  BpeMeHH  cjtaicTopoB.  Hca,3CKBaTiiocTB  pemeHHH  MonceT  6bitb  BbitBana  1 1 cc boc  Bpc  vie  i 1 1 ioct bio, 
He^OCTaTKOM,  npOTHBOpCIH BOCTBIO  HII(])OpMaHHH,  a  T3K)Ke  OHIHOKaMH  npit  o6pa6oTKe  H  aHajIH3e 
3HaHHTeni>HBix  o6i.eMOB  paiiiopo.iiiBix  namibix.  B  GBa3n  c  sthm  npn  npiiHaTHH  ynpaBneHnecKiix  pe¬ 
meHHH  itenecoo6pa3HO  ncnonbtOBaTb  cneitHanH3HpoBaHHbie  nporpaMMno-Tcxim'iccKHC  cpeacTBa, 
C03,3ainiBie  Ha  ocHOBe  eoBpcMCimBix  nn(})op\tanHOimbix  TexHononiH.  B  CTaTte  npcacTaBneiibi  koh- 
ncnniia  rco  it  n  (])  o  p  m  a  h  h  o  ii  ii  o  ro  3  k  c  n  e  p  t  n  o  -  Moaen  it  py  i  o  m  c  ro  KovimeKca  (rH3MK)  h  omtcaHHe  pa3- 
pa6oTaHHoro  Ha  ee  ocHOBe  n p o 6a e m n o - o p it e i rm p o b a n n o ro  nporpaMMHoro  ooccneueima.  npeniia- 
3HaneHHoro  ana  iionncp>KKH  npHHama  pemeHini  no  MHHHMH3aitHH  nocneacTBiiit  aBapuftHoro  bbi- 
6poca  paaHoaKTHBiiBix  BemecTB  b  aTMocfJiepy. 

1  rcoiiii(|)opMtimioiiimti  ciictcm/I 

IIpocTpaHCTBeHHBiH  xapaKTep  namibix  MOHHTopuHra,  a  TatoKe  iicooxotihmoctb  npcacTaBncima 
pe3yjiBTaTOB  c  i ip hbjibkoh  k  KapTe  MeCTHOCTH  Tpe6yeT  ncnonb30BaHna  coBpc\tcnnBix  rcoHiK])op\ta- 
hhohhbix  TexHonormt  [1-3],  r  eo  it  n  (])  o  p  m  a  h  ho  1 1 1 1  a  a  cucTeMa  KovrnncKca  npeaiiasiia'iciia  ana  OTo6pa- 
aceHita  npocTpaHCTBeHHO-BpeMeHHBix  h  aTpn6yTHBHBix  aaimaix  Ha  KapTe  paccMaTpiiBaeMOH  Teppu- 
TopitH.  Bi-nyanbiioc  npeacTaBnemte  im(|)opMannn  6a3HpyeTC a  Ha  mtcjtpoBOH  vtoacnn  MeCTHOCTH 
(U.MV1),  opraHH30BaHHOH  b  Bitae  MHoacecTBa  cnoeB  ( KapT-noano>KeK).  OaHHM  H3  ochobhbix  cnoeB 
r  eo  it  n  (])  o  p  m  a  h  h  o  n  n  o  ii  chctcmbi  aBnaeTca  (|)H3H'iccKaa  KapTa  MeCTHOCTH  b  pacrpoBOM  (|)op\taTC.  Pe- 
anbiibic  o6i.eKTi>i,  pacnonovKCimbic  Ha  paccMaipHBaeMOM  ynacTKe  TeppuTopitu,  OToOpaacaiOTGa  b 
BeKTopHOM  (|)opMaTC  h  o6pa3yiOT  apyrne  cnon  UMM.  KaacaoMy  peanbiioviy  o6i>eKTy  conocTaBJiaeT- 
ca  o6i.eKT  rco  it  1 1  c|)  o  p  m  a  h  h  o  1 1 1 1  o  ii  CHCTCMbi,  KOToptiit  xapaKTepit3yeTca  iiaoopovt  npocTpaHCTBeHHBix 
h  TCMaTH'iecKHX  aaiiiibix.  J\jul  onpeaeneHita  nononcemia  o6i>eKTOB  Ha  KapTe  MeCTHOCTH  ncnoni/iycT- 
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ca  .TCKapTOBa  ciicTeMa  KoopaimaT.  XcMaTH'iccKH  peajitHBie  oGbcrtbi  paiaenaioTca  Ha  o6BeKm  - 
pemniHciiTM  TexHoreHHoro  pncxa  h  noTeHHnanBHo-onacHBie  oGbcrtbi.  Kax  pciimniciiTBi  TexHoreH- 
Horo  pncxa,  Tax  h  noTcniniaiiBiio-onaciiBic  oGteicra  rcoMCTpii'iecKH  Knaccnc|)nnnpyiOTca  Kax  tohch- 
Htie,  jiHHeHHBie,  nnoinaaiiBic. 

Tohchhbic  o6i.eKTi>i  per [iir ihciiti>i  -  KOHTponBHBie  tohkh.  C  homoihbio  KOHTponBHBix  tohck 
ocymecTBJiaeTca  iiaonioacinic  BpcMcinioii  nmiaMHKH  c]>h3hhcckhx  Benumm  b  aannoM  nonoaceHim  Ha 
MeCTHOCTH.  ATpn6yTaMH  KOHTpOJIBHBIX  TO'ICK  aBnaiOTCa  HX  KOOpflHHaTBI,  yCJIOBHBIH  3HaK  H  Ha3Ba- 
HHe  (jllTHIHCCKOil  BeHHHHHBI. 

JIlIHeHHBIMH  pCIUlIIHCIITaM  H  pHCK3  aBHaiOTCH  TpaHCnOpTHBIC  K  O  M  \I  V 1 1 II K  a  I  HI  II .  peKH.  JIlIHeHHBIC 
o6BeKTBi,  TaroKe  icaic  h  tohchhbic.  hmciot  cboh  aTpn6yTBi.  JIhhchhbic  oobcktbi  npeac'TaBnaioTca  no- 
nHJiHHHeH,  cocTOHincii  H3  ynopaaoHcimoro  Ha6opa  cnaaiiBix  0Tpe3K0B  (3bchbcb),  c  KoopawiaTiiBiMH 
,TainiBiMH  h  aTpHOyTavr  11:  y3H0BBie  tohkh  3BeHa,  3a,TaBac\tbic  napon  KoopawiaT  (x,  y),  napaMeTpBi 
(hbct.  Toninmia)  jihhhh,  OToGpaacaiomeH  3bcho,  HanpaBJieHHe  HBHVKenHa,  hiitciichbiioctb  anii'/Kama 
(an a  TpaHcnopTHBix  k o m \iy  ii  h  k  a  i  hi  ii ) ,  cnucoK  Ha3BamiH  h  iiia'iciinii  c|)H3hhcckiix  bcjthhhh,  no3BO- 
junomux  ohciihtb  cTeneHB  BoiaciicTBiia  paanoaKTHBHBix  BemecTB. 

IlaoiiupTiiBic  oobcktbi  peunnueHTBi  HioopavKaioTca  apeanaMH  -  oonacTavm,  orpainiHciniBiMH 
3aMKHyTOH  nonHJiHHHeH,  3a,TaBac\ioii  cnucKOM  KoopawiaT  Bcex  3bchbcb.  K  nnoinaaiiBiM  o6BeKTaM 
peunnueHTaM  pucKa  OTHoeaTca  HaceneHHBie  nyHKTBi.  JJjw  HaceneHHBix  nyHKTOB  3aaaiOTca  napaMeT¬ 
pBi  OTODpa’/KciiHJi  apeana  (hbct  3anHBKH  hjih  Tim  mTpuxoBKn),  HiicncimocTB  naccncnna.  B03pacTH0H 
cocTaB,  xapaKTepucTHKa  3acTpoiiKH,  cpeacTBa  3BaKyamin  h  t.,t. 

noTeHunajiBHO-onacHBiMH  o6BeKTaMH  CHmaioTca  oobcktbi  npoMBimneHHOCTH,  c|)ynKnnonnpo- 
B3HHe  KOTOpBIX  COnpiT/KCIlO  C  pHCKOM  BBl6pOCa  p  a,T  II O  a  KT II B 1 1 BI X  BemecTB  B  aTMOC(|)Cpy.  npHHHIinBI 
OTODpa’/KciiHJi  noTeHHHajiBHO-onacHBix  oobcktob  Te  ace,  hto  h  ana  peminneHTOB  pucKa.  Ka>K,TBiii 
noTcimiianBiio-onaciiBiii  oGbckt  HMeeT  cncayioiniic  aTpn6yTHBHBie  xapaKTepucTHKii:  BBicoTa  BBi6po- 
ca,  Tim  BBi6poca  (iicnpcpBiriiiBiii.  KpaTKOBpeMeHHBin,  MTHOBeHHBin),  BpeMa  Havana  BBi6poca  (ana 
KpaTKOBpeMeHHoro  aononHHTenBHO  -  BpeMa  OKOiniaima  BBi6poca),  cyMMapHaa  aKTHBHOCTB  BBiopoca 
-  ana  tohchiioto  iicTOHiniKa,  aKTHBHOCTB,  npuxoaamaaca  Ha  eauHimy  an  hi  ibi  (nnomaan)  -  ana  nn- 
HeiiHoro  (nnomaaHoro)  o6BeKTa,  paaiionyKniiaiiBiii  cocTaB  BBi6poca. 

2  Moaejinpyroman  cncTeivia 

Moaennpyiomaa  ciicTeMa  coacpvKHT  MoaynB  pacncTa  pacnpocTpaHeHiia  paanoaKTHBHBix  Be¬ 
mecTB  h  MoaynB  pac'iCTa  B03aeiiCTBHa  paaiionyKniiaoB  [3,  4].  MoaynB  ana  pacncTa  pacnpocTpaHe- 
Hiia  paanoaKTHBHBix  bcihcctb  npcana'ina'icii  ana  onpeaeneHiia  yaenBHBix  aKTUBHOCTen  b  B03ayxe  n 
Ha  noacTiinaiomeH  noBepxHOCTH.  Bo3aeiiCTBHe  Homoiipyiomero  iiiny'iciiiia  onpeaenaeTca  c  noMO- 
hibio  pac'iCTa  3KBHBaneHTHBix  ao3.  Pa6oTa  Kaacaoro  H3  \ioayncii  6a3HpyeTca  Ha  eooTBeTCTByiomeH 
MaTeMaTimecKOH  Moaenn.  /Via  omicaHna  pacnpocTpaHeHiia  paanoaKTHBHBix  bcihcctb  b  npii3eMHOM 
cnoe  aTMocrJrepBi  ncnonB3yeTca  Meraa  cnynaHHO-GnyacaaiomHx  tohck  [4].  MaTeMaranecKaa  MoaenB 
oueHKH  B03aeiicTBHa  paanoaKTHBHBix  bcihcctb  6a3iipyeTca  Ha  MCToaiiKC  pacncTa  iKBiiBanciiTiiBix 
ao3,  o6ycnoBneHHBix  o6naKOM  paanoaKTHBHBix  bcihcctb,  3arpa3HeHHoii  noBepxHOCTBio,  Hiiranairiicii 
paaiionyKniiaoB.  Phchctbi  ao3  ocymccTBnaioTca  Ha  ocHOBe  namiBix  MoaenupoBaHiia  pacnpocTpaHe- 
Hiia  paanoaKTHBHBix  npiiMecen  c  y'iCTOM  eooTBeTCTByiomiix  xapaKTepucTHK  Hiny'iciiHa  OTaenBHBix 
paaiionyKniiaoB  [5,  6].  Pe3ynBTaTBi  pacncTOB  OToGpaacaioTca  Ha  KapTe  MeCTHOCTH  b  Biiae  H3oniiHHH 
nOBepXHOCTHBIX  KOIlHCIITpaiHlii  BpeMeHHBIX  rpa<])I1KOB  H  II30nHHHH  MOHIHOCTeH  3KBHBaneHTHBIX  ao3. 

3  3KcnepTH0-aHajiHTHHecKaH  CHCTCMa 

OcHOBHaa  3aaana  aKcnepTiio-aiianiiTH'iccKoii  cucTeMBi  KOMnneKca  3KononiHCCKoro  mohhto- 
pHHra  saKnio'iacTCH  b  aHanH3e  cno'/KHBiiiciica  paanai[noinioii  o6ct3hobkh  n  noaroTOBKe  peKOMeHaa- 
hhh  c  ncnBio  MHHHMH3aHHH  B03acHCTBiia  HOHH3Hpyiomero  iTinyHcinia  Ha  HaceneHiie.  9KciiepTiio- 
ananiiTH'iccKaa  ciicTeMa  coacpvKHT  Moaynn  nacirni(|)HKannn  napaMeTpoB  MoaenupoBaHiia,  aHanH3a 
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pa/tnaiiHOHHOH  o6cTaHOBKH,  a  TaioKe  6a3ti  /lannux  napaMeTpoB  MOXieniipoBamui  pacnpocTpanennsi 
npiiMeceil,  napaMeTpoB  pac'iCTa  /iobobbix  Harpy30K,  nopviaTHBiiBix  noKyMCHTOB  h  aBapniiiiBix  nna- 
HOB. 

Mo/iynt  H,3cnxH(|)HKai[nn  napaMeTpoB  Monennpo Banna  npennainancn  3:1a  onpe/icnenna  inanc- 
hhh  napaMeTpoB,  iicooxo.thmbix  /ina  pacneTOB  pacnpocTpancnna  o6naKa  pa/inoaKTHBiiBix  BemecTB  n 
71030bbix  Harpy30K.  H,TcnTn(|inKanna  napaMeTpoB  npoBO/WTca  coraacHO  nornnecKHM  npaBHJiaM,  Ha 
ocHOBe  BBcncmiBix  MCTConannux  n  /lamiBix  THC  o  noTefflinajiBHO-onacHBix  o6i>eKTax  n  cootbctct- 
Byiomux  6a3  /lannwx. 

Mo^ynt  aHajiH3a  pannannonnon  o6cTaHOBKH  npe/inainancn  jsjin  aHajiH3a  cnovKOBiiienca  ciiTya- 
nnn  n  BBipaooTKH  peKOMcn/iannn  .tchctbhh  no  cnn'/Kcnnio  HeraTHBHoro  BO'j/icncTBna  pa/inoaKTUB- 
hbix  BemecTB  Ha  naccacnne.  A  naan  3  cnovKHBmcnca  pa/inannonnon  o6cTaHOBKH  npoBO.THTca  c  no- 
Momtio  conocTaBJieHiM  pe3yni>TaTOB  pae'iCTOB  c  KpnTepnavin  6e3onacHOCTH,  BBcneniiBiMn  noni>30- 
BaTeneM  h/hjih  concpncaiunMnca  b  6a3e  /lamiBix  HopMaTHBHBix  ,TOKy\icnTOB.  Ha  ocHOBe  pe3yni>TaTOB 
anam-na  pannannonnon  o6cTaHOBKH  n  oasbi  /lamiBix  aBapiiHHbix  nnanoB  BBipaoaTBmaioTca  peKOMeH- 
TUinnn  no  npoBe/iennio  Meponpnsrmn.  nanpaBncnnux  Ha  \mnn\iHjanHio  noene^CTBun  Bbi6pocoB 
pajJHOaKTHBHBIX  BCIUCCTB  B  aTMOC(|)Cpy. 

Pa6oTa  TKcncpTno-anajTHTH'iccKon  cncTeMbi  BKjnonaeT  b  ccoa  HecKontKO  3TanoB.  Ha  nepBOM 
3Tane,  Ha  ocHOBe  BBC/icninax  nojn>30BaTeneM  x  a  pa  kt  cp  n  ct  n  k  Bbi6poca  (bbicotbi,  rcoMCTpunecKOH 
(|)OpMBI,  HHTeHCHBHOCTH  Bbl6pOCa,  XHMH'ICCKOrO  COCTaBa  Bbl6pOCa),  MCTCOnanilBIX  (CKOPOCTH  H  Ha- 
npaBJieHIIH  BeTpa,  o6naHHOCTH,  HHCOJMHHH,  HHTeHCHBHOCTH  OCa/lKOB)  Onpe.TCHHCTCH  MO/ICTIb  pac- 
npocTpaHeHiM  pa/inoaKTHBiiBix  BemecTB  h  ee  napaMeTpbi.  fluanorn  bbo/ui  h  pe/iaKTnpoBanna  /ian- 
hbix  npc.TCTaBHcnBi  Ha  pucyHKe  1 .  Ha  BTopoM  3Tane,  Ha  ocHOBe  pe3ynbTaTOB  pacneTOB,  6a3bi  /lannbix 
o  naccjrcnnBix  nyHKTax,  cpe/iCTBax,  MapmpyTax  SBaKyaunn,  c  yncTOM  /icncTByiomnx  KpuTepneB, 
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npaBHJi  h  npc.inHcanHH  [6]  ocymecTBPaeTcn  iiohck  peinennii  coraacHO  iipnopHTCTiiocTH  peKOMeH- 
pycMbix  Mep.  Ha  TpoTbCM  3Tane  npoHCxopm  iienocpcpcTBeimoc  npepcTaBPefflie  pemeiiHH  otbgtct- 
BeHHOMy  pimy.  nocne  KoppeKTiipoBKH  pemcnmi  b  cootbctctbhh  c  HopMaTHBHOH  oa'joii  pamibix 
npoHcxo.iHT  ero  po  Ky  m  c  n  t  h  p  o  b  a  n  h  c 

4  IIpoSjieMHO-opHeHTHpoBaHHoe  nporpaMMHoe  oSecneHemie 

npepcTaBneHHaa  Konneimmi  KOMrmeicca  SKOPornnecKoro  mo  n  wrap  h  lira  6tiJia  pcaniriOBana  b 
Bnpe  n  po  6pc  m  n  o  -  o  p  h  c  n  t  h  p  o  b  a  i  m  o  ro  nporpaMMHoro  ooccncHcnmi.  n  p  cpc  t  a  bp  hi  o  i  n  c  ro  co6oh  mho- 
ronoTOHHoe,  MHorooKOHHoe  ripn^ovR'cimc,  npepiiajiiaHcimoc  ppa  paooTbi  Ha  nepcoiiaJibiioM  komiib- 
lOTepe  b  oncpaHHoinioii  cucTeMe  Windows  98  h  bbiiiic.  npn  3anycKe  nporpaMMHoro  ooccnc'icmui 
pppo  onepam-ioimoH  chctcmbi  coipacT  ppp  Hero  npoiicc'c  h  bbipchhct  HeKorapoe  H30PnpoBaHHoe 
appecHoe  npocTpaHCTBO.  npn  3anycKe  nponccca  coipacTCH  rnaBiibiii  ynpaBPPiomHH  noTOK  npitno- 
>KeHHP.  3anycK  nporpaviviBi  aKTHBH3irpy ot  raaBHoe  okho  nporpaMMBi,  copep>Kamee  3aroPOBOK,  na- 
nenb  mohio,  nancnb  HHCTpyMOHTOB,  paoonyio  odnacTB,  CTaTyc  CTpoKy.  TpaBHoe  okho  npupo'/KcmiJi 
npcpiiaiiiaHciio  ppp  paooTbi  c  npoeKTOM,  npepcTaBPHiomHM  coooii  coBOKyimocTb  npocTpaHCTBOHHO 
-  aTpn6yTHBHOH  mi(|)opMaiiHH  o  noTciiHHanbiio-onaciibix  o6i>eKTax  h  peunnueHTax  pap Hannon no ro 
pucKa,  npocTpaHCTBOHHO  -  BpcMcmibix  pamibix  pacnpepcneiiHJi  c])H3hhcckhx  bcphhhh.  IlpocKT  He 
oonapacT  KaKHMH-pn6o  HHCTpyMeHTaMH  aim  m a  ii  h  i  i  y  h  h  p  o  b  a  ii  h  h  co6cTBeHHbiMH  pamibiMH.  Bbop  h 
pepaKTiipoBaHiie  pamibix,  ynpaBPeHne  pacncTOM  h  npepcTaBPeHHeM  pe3ypr>TaTOB,  coxpaHeHire  paH- 
hbix  ocymecTBJi botch  c  rioMOinbio  6pokob:  ynpaB.BCiiiiB  npoeKTOM,  ynpaBpeHHH  o6i>eKTaMH  reonH- 
(jrOpMariHOHHOH  CHCTCMBI  H  napaMeTpaMH  MOPCBirpOBailHB.  BH3\XLBH3ailHH  paHHBIX,  ynpaB-BCIlHB  pac- 
HCTOM,  o6pa6oTKH  KOMaHp. 

Bpok  ynpaBBCiiHB  npoeKTOM,  npepnajiiaHcn  ppa  coipam-iH  iiorioro  npoeKTa,  otkpmthh  cymecT- 
Byromero  npoeKTa  H3  6a3bi  pamibix,  coxpanciiHH  TeKymero  npoeKTa,  coxpancnmi  ero  nop  ppyrnM 
HMeHeM,  iaBcpiiiciiHB  paooTbi  c  npoeKTOM.  Bpok  ynpaBncmiH  o6i>eKTaMH  re o h i i (]) o p m aiuTon itoi't  chc- 
TeMBi  n  napaMeTpaMH  Mopenirporsanmi  npcpiiaiiia'icii  ppa  BBopa  n  pcpaKTirpoBanmi  pamibix  o6i>eK- 
tob,  BKPronaa  m  c  c  t  o  p  a  c  n  op  o  vk  c  n  n  c ,  bbicotv  h  Tun  HCTOHiiHKa  Bbiopoca;  papnon30TonHr.in  cocTaB  n 
aKTHBHOCTB  Bbiopoca;  MCTCopaiiiibie  (cKopocTb  n  HanpaBPeHne  BeTpa,  CTcneiib  hiicohbiihh.  oonan- 
HOCTB,  HUTCIICHBIIOCTb  H  BHP  OCapKOB)  PPH  pai-BH'IIlblX  HHTepBaPOB  BpeMeHH,  pCpaKT  HpO  B3 II HH  H 
ypapcmia  KOM6nHannH  MeTeoycPOBnn.  Bpok  ynpaBPCiiHB  pacncTOM  iiotbophct  3anycKaTi>  npoiiccc 
MopepnpoBaHHP,  ripHOCTanaBPHBaTb  pacncT,  o c t a 1 1 a b p h b a t b  pac'iCT.  npcpbiBaTb  npoiiccc  pacnera, 
ooccnc'iHBaTb  pocTyn  k  pamibiM  6poKy  Bi-nyapi-naiiHH  pamibix.  Bpok  BHiyapirianmr  pamibix  npep- 
iiaiiia'icn  ppb  oToopavKciimi  Ha  KapTe  mccthocth  noTcmmapbiio-onaciibix  o6i.eKTOB  n  o6i.eKTOB  pe- 
nnnneHTOB,  penepoB,  cc'icimii,  h30phhhh,  pe3ypi>TaTOB  paooTbi  Mopepupyiomen  n  TKcnepTiio- 
aHaPHTHnecKon  cncTeM,  a  TaKace  pph  yripaBPCiimi  pcvKiiMOM  OTOOpavKcnmi  pamibix  b  raaBHOM  n  po- 
nepHnx  OKHax.  Ha  pncyHKe  2  npcpcTaBPeiibi  iicKOTopbic  H3  boimovkiioctch  npepcTaBPCiimi  pciynb- 
TaTOB  paooTbi  TH3MK.  PciypbTaTbi  MopcpupoBaiimi  npepCTaBpaiOTCH  b  Bnpe  h30phhhh  MaccuBOB: 
KomiciiTpamm  papnoHyKPnpoB  Ha  noBepxHOCTH,  moihiiocth  3KBHBapeHTHOH  poibi  Ha  noBepxHOCTH, 
MOipHOCTH  3  K  B  H  B  3P  C I  III  1 0  H  P03BI  OT  o6paKa,  HIirapHHHOIlIlOH  MOIHIIOCTH  P03BI  H  CyMMapHOH  MOIHIIO- 
cth  poibi,  a  TaioKe  b  Bnpe  rpacJiHHecKiix  3aBHCHMOCTeH  yKa3amibix  bcphhhh  ot  BpeMeHH  h  no  cene- 
hhio.  PciypbTaTaMH  paBora  3  k  c  n  c  p  t  n  o  -  a  n  a  p  h  t  mi  c  c  k  o  ii  chctcmbi  hbphiotch:  pcmcnmi  o  Mepax  3a- 
ipHTbi  naccpciimi  o6i.eKTOB  peminHeHTOB;  30HHpoBaHHe  TeppuTopnn,  nopBcprmcHCB  papnoaKTHB- 
HOMy  3arpB3iiciiHio;  oiiTHNiaPbiibiH  aBapmiiibiii  npaH.  Hii(])opManmi  o  papnauHOHHOH  o6cTaHOBKe  h 
Mepax  3amHTbi  naccpciimi  npepocTaBPBCTCB  iiopi/iOBaTCPio  b  Bnpe  Ta6pnu  h  KapT  ioiinpoBaiimi  Me- 
CTHOCTH.  SKCnepTIIO-aiiaPHTH'ICCKaB  CHCTeMa  TaiOKe  npCPOCTaBPHCT  IlOPI/iOBaTCPIO  B03M0>KH0CTI> 
(JiopMupoBaHim  3anpocoB  Ha  noHCK  o6i.eKTOB  c  sapamibiMH  xapaKTepncTHKaMH  (nanpiiMcp,  ypoBeHb 
3KTHBH0CTH  H/HPH  MOIHIIOCTH  P03BI  Ha  nOBepXHOCTH),  BBCPCIIHB  KOHTpOPbllblX  TO'ICK,  CC'ICIIHH,  yHa- 
ctkob  noBepxHOCTH  c  HCPBio  nopyneHHP  HiiTcrpaPbiibix  maHcm-iii  napaMeTpoB  sthx  o6i.eKTOB. 
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PHcyHOK  2  -  Bcbmcokhocth  npeflCTaBJieHiw  pe3yjibTaTOB  paGora  TH3MK. 


3aKJiioHeHHe 

Oo.TacTHMH  npc/iCTaBiicniioro  b  pa6oTe  F c o n 1 1 (| ) o p m a  q  h  o  m  m  o  - m o,i ca h p y io m c ro  KOMiuieicca  jib- 
jiaioTca:  o6pa6oTKa  qannbix  MOHHTopHHra  3arp?nncnn>i  p  a/i  q  o  a  k  t  m  b  n  b  i  m  m  BcmccTBaviH  no^CTHnaro- 
mcii  noBepxHocra  h  Boa.ayiimoro  oaccciina;  VKyacanpoBaimc  pacnpocTpancniia  pa/iMoaKTHBnBix 
npiiMcccii  b  aTMOC(|)cpc  bcjic/icibhc  aBapHHHbix  CHTyaiiHH  hjih  niTaTHoii  pa6oTti  npe/inpinmia.  on- 
pcqcjicime  y/icJiBiiBix  aKTHBHocTeH  Ha  noBepxHocra  h  b  aTviocaJicpc;  npoBc/icime  pacncroB  3KBiiBa- 
neHTHbix  nos,  o6ycnoBJieHHbix  jarpainennoM  noBepxHocTbio,  ooaaKOM  p  an  mo  a  kt  m  b  n  bi  x  npuMeceii, 
HHrajiaiiHeH  pa,THonyK.an,30B.  a  TaioKe  KOJiJieKTHBHBix  nos  naccacimH;  pa3pa6oTKa  pcKO\icn/iaqMM  no 
JIHKBHflailHH  nOCHe^CTBHH  Bbl6pOCOB  pa,THOaKTHBIIBIX  BemeCTB  B  npH3eMHbffl  CJIOH  aTMOC(|)CpbI. 

OnucaHHBiH  KOMnneKC  hbjIhctch  nocTaTO'ino  yiiHBcpcaabiiBiM.  Pa3pa6oTaHHoe  npo6neMHO- 
opHeHTHpoBaHHoe  nporpaMMHoe  oGccneneimc  movkct  obitb  ncnoiiB30Bano  /ura  coi/ianqa  cncTeM 
3KonornHecKoro  MOHHTopHHra  pa3JiHHHoro  imnaneima. 
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Abstract 

The  program  complex  for  the  management  of  uranium  field  development  by  in-situ  leaching 
method  is  presented.  The  program  complex  consist  of  geotechnological  and  modeling  systems. 

The  geotechnological  system  allows  input,  edit,  extrapolation,  and  visualization  of  the  geological, 
hydrogeological  and  mineralogical  parameters  of  ore  body.  The  modeling  system  describes  hy- 
drodynamical  and  physical-chemical  processes  taking  place  in  underground  water-bearing  strata. 

The  program  complex  can  be  used  for  increase  of  field  development  profitability,  planning  of 
mine  working,  and  reduction  of  the  environment  pollution. 

BBe/tetme 

OZIHHM  H3  IlCpCnCKTHBIIMX  CIIOC060B  /lOOBIHH  ITOJICillBIX  HCKOnaCMBIX  JffiJTJteTCJI  IIO/13CMIIOC 
BBimenanuBaHHe  (ITB)  [1].  VIcto/iom  TIB  noOBiBaioTca  Taicne  MeTannti  KaK  ypaH,  3onoTO,  Meat,  hh- 
KCJIB,  pC,TK03CMC.ribIlhie  3JieMeHTBI  It  T./I.  C  nOMOIItblO  ITB  patpaGaTBIBaiOTCa  3K30reHHBie  MeCTOpO*- 
aemta  none3Hbix  HCKonaeMbix,  KOToptie  oGpatyiOTca  b  xoporno  npoHititaeMbix  bohoiiociibix  ropn- 
30HTaX.  MtBnCHCIIMC  riOJIC'jllBIX  KOMnOHGHTOB  H3  py/UIOrO  Tena  npOHCXO.THT  C  nOMOIUBIO  CHCTeMBI 
TexHonornHecKitx  ckb3>khh.  Mcpct  i  la  n  icTaTC  n  b  n  bic  ckb3>khhbi  b  npo/iyKTiiBiiBiii  ropn30HT  iaKa'in- 
BaeTca  pacTBop  BemecTB,  ctiocooiibix  BCTynaTB  b  xhmhhcckhc  peaKititit  c  MHHepanaMii,  co.TcpvKamn- 
mh  none3Htie  KOMnoHeHTbi.  B  pe3ynt>TaTe  npoitcxoniiT  nepexoa  nonetiiBix  KOMnoHeHTOB  b  VKH/iKyio 
(fiaty,  nocne  Hero  ohh  BBiBonaTca  m  npoayKTHBHoro  ropn30HTa  Hcpct  OTKaHHtie  ckb3>khhbi. 

TexHonornnecKne  it  skoiiomh'icckhc  napavtcTpBi  pa3pa6oTKit  MCCTopovK/ieniiii  mcto/iom  ITB  3a- 
BitcaT  ot  reononiHecKoro  CTpoenna  Bononocnoro  KovmneKca,  cocTaBa  py/tOBMcmaioianx  nopoa, 
ritaporeonoritHecKiix  it  (J) it 3 h ko - x h m me c k h x  npoiteccoB,  npoitcxoaairutx  b  pyaocoaepacamnx  nna- 
CTaX,  OCo6eHHOCTeit  (j)HIIBTpaHHH  paCTBOpOB  It  T.,T.  BBH.iy  BBICOKOH  CHO)KHOCTH  H  BiaHMOCBHiaimO- 
cth  npoiteccoB,  npoitcxoaairntx  b  noatevtiiBix  bohoiiociibix  ropn30HTax  npn  hoobihc  iio-TCBIibix  nc- 
KonaeMtix  vtcToaovr  ITB  ana  coBepiueHCTBOBaHita  TexHonornn  noaiCMiioro  BBimcnaHiiBanna  h  MeTO- 
aoB  ynpaBneHita  nponeccoM,  itenecoo6pa3HO  itcnonBtOBaTB  coBpeMCiniBic  nn(])opMai[HonnBic  TexHO- 
noriiit  [1,  2]. 

1  OnacaHHe  nporpaMMHoro  KOMnjieKca 

B  aannoii  pa6oTe  paccMaTpiiBaeTca  nporpaviMiiBiii  KovtnneKC,  npcnnatnaHcniiBiii  ana  npoeKTH- 
poBaHita  it  ynpaBneHita  pa3pa6oTKon  \iccTopo>K/icnHH  ypaHa  mctohom  ITB.  KovmncKC  BKnioHaeT  b 
ce6a  reoTexHonontHecKyio  iincj)op\iannonnyio  11  Monenitpyiomyio  cncTeMbi.  reoTexHonontHecKaa 
iin(|)op\tanHonnaa  cncTeMa  no3BonaeT  bbohhtb,  penaKTitpoBaTB,  3  KCTp  a  non  11  po  b  aT  b  h  npeacTaBnaTB 
c  npitBa3Koit  k  KapTe  MecTHocTit  nonHbin  Ha6op  itcxoniiBix  nainiBix,  ncooxonitviBix  rjisl  vtoacniipoBa- 
Hita  H3MeHeHita  cocToaHita  nponyKTitBiioro  ropit30HTa  b  nponecce  ITB.  OHa  coctoht  H3  nerbipex 
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cjjyHKUHOHajitHBix  6noxoB,  onHctiBaiomux  reononmecxHe,  riiaporeononiHecxHe,  MHHepanoro- 
reoxuMHHecKHe  napaMCTpBi  npo.iyKTHBiioro  ropii30HTa  h  TexHononmecxHe  x a p a ktc p h ct h k h  axc- 
njiyaTauHOHHBix  CKBavKHii.  reonornnecxHii  6nox  BxmonaeT  b  ce6a  iipuBfliaimbie  k  KapTe  mgcthocth 
aaHHBie  o  reoMeTpiui  ynacTxa  Bononocnoro  nnacTa,  b  kotopom  naxonHTca  pyanoe  Teno  (rnydiiHa 
3aneraHiia,  moiiuioctb  npoayxTHBHoro  ropH3oma,  pacnonoacemie  py/inoro  Tena  h  T.p.).  r naporeo- 
noniHecxiiH  6nox  copcpvKHT  aaHHBie  o  pacnpencneimn  (])HnbTpaiiHoimbix  napaMeTpoB  npoayxTHB- 
Horo  ropn30HTa,  a  Tax  5xe  npynic  aaHHBie,  iicodxo.thmbic  ana  ormcaima  \mrpann h  vkh.tkocth  b  no- 
pucToii  cpeae.  VI h i icpano ro- rco x h m h nee k h ii  6nox  coaepaciiT  aaHHBie  o  HananBHOM  pacnpcaeneniiii 
MHHepajIOB  B  IipO.iyKTHBIIOM  r0pH30HTe  11  KOMnOHGHTOB,  paCTBOpeilllBIX  B  nnaCTOBBIX  BOTiaX.  TaK>Ke 
B  Hero  BKJIIOHeHBI  KHIICTH'ieCKHC  K03(j)c|)HHHeHTi>I  H  napaMCTpBi  paBHOBeCHa  (]) H  3  H  KO  -  X  H M I-l  H  C  C  K  H  X 
npoucccoB.  npoTeKaiomux  b  cucTeMe.  Tcxnononi'iccxnii  6nox  co/icpvKHT  aaHHBie  o  nono>Kcnim  h 
BCXpBITHH  CKBaaCHH,  pC/XHMBI  HX  pa60TBI,  COCTaBBI  3aKalIHBaCM BIX  paCTBOpOB. 

Vlopcnnpyiomaa  cucTeMa  ocHOBBiBaeTca  Ha  xoMnnexcHoii  m btc m aT  h  iicc  k o ii  Moaenn  mhoto- 
KOMnoHeHTHOH  cjHinBTpamin  [2]  h  coctoht  H3  aByx  6hokob,  oniicBiBaioiiiHx  r iiapoa H II  a M HH CC K HC  H 
(J)H3HKo-xHMHHecKne  npoiicccBi.  T iiapoaiiHaMHuecxnii  6nox  BKnio'iacT  b  ce6a  pacHCT  pacnpeaenemia 
a aBJiefflia  h  (])HnbTpanrionnbix  noTOKOB  b  npiidniiaceHini  acecTxoro  pevKHVia  (|)nni>Tpann  h.  ruapoan- 
HaMHHecKHe  pacncTBi  BBinonHaioTca  c  yneTOM  rnapoaHcnepcHH,  peaciiMOB  pa6oTBi  TexHonoranecxiix 
CKBaaCHH,  HeOaHOpOaHOCTH  (J)HJIBTpaHHOHHBIX  napaMeTpOB  npoayKTHBHOrO  ropii30HTa  H  perHOHajIB- 
Horo  noTOKa.  B  xhmhhcckhh  6nox  BxmoneHBi  pacncTBi  pacTBopemia  ypancopep’/Kamrix  MHHepanoB 
khcjiotoh,  noTepn  khcjiotbi  b  pe3ynBTaTe  B3aHMoaeHCTBHa  c  KHcnoTonornomaiomHMH  MHHepanaMH, 
nepeoTnoaceHne  MHHepanoB,  KOMmieKcoo6pa30BaHHe,  cop6mia  h  aecop6una.  ITpn  pacncTax  yn-iTbi- 
BaeTca  HeoaHopoaHOCTB  MiiHepanonmecxoro  CTpoeHna  nopoati,  KHHeTHKa  B3aiiMoaeiicTBHn  TexHO- 
nornnecxoro  pacTBopa  c  pa3HHHHBiMH  MHHepanaMH,  HeoaHopoaHOCTB  cocTaBa  noa3eMHBix  Boa  h 
nepeMeHHBIH  COCTaB  paCTBOpOB,  3aXalIHBaCMBIX  B  npoayKTHBHBIH  r0pH30HT. 

Ha  ocHOBe  onucaHHoii  Moaenn  6 bin  co3aaH  nporpaMMHBiii  xoMnnexc  pa3pa6oTKH  MecTopoacae- 
hhh  ypaHa  MeToaoM  nB  npcaiiaiiianciiiiBiii  ana  pa6oTBi  Ha  nepcoHanBHOM  KOMnBioTepe  (pucyHOK  1). 
KoMnnexc  C03aaH  Ha  a3BiKe  Borland  Builder  C++  h  npeacTaBnaeT  co6oh  npooncMiio- 
opueHTupoBaHHoe  MHoronoTOHHoe,  MHorooKOHHoe,  32-6nTHoe  nporpaMMHoe  oGecnciciiiic,  pa6o- 
Taiomee  noa  ynpaBneHneM  oncpaniioimoii  CHCTeMBi  Windows  98-XP.  HcnonB30BaHne  cpeacTB  bh- 
3yanBHoro  nporpaMMHpoBaHHa  npn  pa3pa6oTKe  nporpaMMHoro  KovinncKca  npeaocTaBnaeT  nonB30- 
BaTeniO  B03M05XH0CTB  paOOTBI  CO  CTaHaapTHBIMH  HHTepcjjeHCHBIMH  OOBCKTaMH  -  OKHaMH,  CnHCKaMH, 
TaonnuaMH,  KOTopBie  nerao  CBa3BiBaioTca  c  6a3aMH  aaHHBix  h  OTodpavxaioTcn  Ha  ixpanc  MOHHTopa. 
nporpaMMHBiH  KOMnnexc  oonapacT  Taxace  CTaHaapTHBIMH  oncMciiTaMH  ynpaBneHHa  -  khohkh,  nepe- 
xmonaTenn,  (JinaacxH,  MeHio,  BcnnBiBaiomHe  noacKa3KH  Ha  pyccxoM  a3Bixe.  3anycK  npunoacemia  ax- 
THBH3npyeT  rnaBHoe  oxho,  coacpvxamcc  3aronoBox,  naHenB  MeHio,  naHenB  HHCTpyMeHTOB,  paoo'iyio 
oonacTb,  cTaTyc  crpoxy,  OTodpaacaiomyio  xoHTexcTHBie  noacxa3XH,  pacicTiioc  BpeMa,  xoopanHaTBi 
iionovxenna  xypcopa  Ha  xapTe,  TCKymee  CHCTeMHoe  BpeMa.  TnaBHoe  oxho  npunoaceHiia  npeaHa3Ha- 
'icno  ana  paooTbi  c  npoexTOM,  npeacTaBnaiomuM  co6oh  Hexorapyio  coBoxynHocTB  npocTpaHCTBeH- 
HO-arpH6yTHBHOH  HH(J)opMaHHH  o  nonnroHe  nB,  reonornnecxoM,  MUHepanornnecxoM  crpoeHHH  h 
BpeMeHHoii  3BonionnH  cocToaHna  npoayxTHBHoro  ropH30HTa.  BBoa  h  peaaxTirpoBaHHe  aaHHBix, 
ynpaBneHiie  pae'iCTOM  h  upcacTaBncnucM  pe3ynBTaTOB,  coxpaHeHHe  aaHHBix  ocymecTBnaioTca  c 
noMomBio  dnoxoB  ynpaBneHHa  npoexTOM,  ynpaBneHHa  odbexTaMH  reoHHcjjopMaHHOHHOH  CHCTeMBi  h 
napaMeTpaMH  MoaenupoBaHiia,  Binyaninaiu-m  aaHHBix,  ynpaBneHHa  pae'iCTOM,  odpadoTxn 
xoMaHa. 

Bnox  ynpaBneHHa  OOBCKTaMH  r c o n n (]) o p m a 1 1 h o n n o ii  CHCTeMBi  h  napaMeTpaMH  MoaennpoBaHHa 
npcanaiiiaHcn  ana  BBoaa  h  peaaxTHpoBaHHa  reonornnecxiix,  r napo rco x n \i n 'ice k h x ,  Muncpanoni'ic- 
cxhx  h  Tcxnononi'iecKHX  aaHHBix  o  npoayxTHBHOM  ropH30HTe,  nono>xcnnn  h  poxuviax  paooTbi 
cxBaaciiH  h  cocTaBax  3axannBaeMBix  pacTBopoB.  KpoMe  3Toro  bo3mo>xho  peaaxTHpoBaHiie  napaMeT¬ 
poB  MaTCMaTH'iccKoii  Moaenn  npoiiccca  nB.  Bnox  ynpaBneHHa  pacneTOM  no3BonaeT:  3anycxaTB 
npoiiccc  MoaenupoBaHiia,  npnocTaHaBnHBaTB  pac'iCT,  ocTanaBmiBaTb  pacneT,  npepBiBaTB  npoiiccc 
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pacHCTa,  a  Taxace  ooccnennBacT  ncpc/iany  /lannbix  b  6a ok  BH3yajiH3annH.  Bjiok  BH3yajiH3aijHH  ^an¬ 
il  bix  npe/inainancn  /pia  OTOOpavKcnna  Ha  KapTe  mccthocth  cxBaacnH,  penepoB,  ccnennn,  h30Jihhhh,  a 
Taxace  /pin  ynpaBneHna  peacnMOM  OTo6paaceHna  /lannwx  b  raaBiiovi  h  /lonepnnx  oKHax.  PcayubTaTbi 
Mo/icjwpo  Banna  npencTaBJiaioTca  6hokom  BH3yajiH3annH  /lannbix  b  bh/ic  h30Jihhhh  h/hjih  xapraH 
npocTpaHCTBGHHoro  pacnpe/icacnna  ncxo/uibix  h  Texyn/nx  KonnenTpannli  KOMnoHeHTOB  b  aa-i/iKon  h 
TBcpaoii  cjja3ax,  co/iepacanna  MnncpanoB.  napaMeTpoB  cocToanna  npo/iyxTHBiioro  ropH30HTa  (no- 
pucTOCTb,  MonjHOCTb  h  /ip.),  nporJnmeH  3thx  BenHHHH  b/iojib  sapaBacMbix  n0JIB30BaTCJICM  CCHCIIHH. 
KpoMe  3Toro,  B03M0aceH  bbibo/i  BpeMeHHbix  3aBncnMOCTen  jnanennn  (jiHiHnccxnx  bcjihhhh  b  3a;ian- 
Hbix  TOHKax  (cKBaacHHax  hjih  penepax),  a  Taxace  TcxnoaorH'iccKHX  noxa3aTeJien  no  CKBaacHHaM  h  no 
BceMy  nonnroHy. 


Umine  -  D:\XHarfla\poligon4.gmf 
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PncyHOKl  -  Bna  pa6onero  OKHa  nporpaMMHoro  KOMruiexca  /pia  ynpaBJiemia  pa3pa6oTKoil 
MecTopoataeHHH  ypaHa  MeTOflOM  FIB 


2  IIocjieflOBaTejibHOCTi.  npiiMciicinm  nporpaMMHoro  KOMiuieicca 

npnMeHeHne  nporpaMMHoro  xoMnnexca  ocymccTBJiacTca  b  HecxonBxo  3TanoB.  IlcpBbiM  3TanoM 
ncnonb30BaHna  xoMnnexca  HBjineTcn  BoccTaHOBJienne  ncxo/inoro  cocToaHna  npo/iyxTHBiioro  ropn- 
30HTa  b  o6nacTH  MO/iCJinpo  Banna.  JJjia  stoto  BarpyacacTca  pacTpoBaa  xapTa  hjih  naan  Tcxnoaornnc- 
ckoh  njioma/ixn.  3aTeM,  c  noviombio  cncTeMbi  /wanoroB  sapacTca  cncTeMa  Koop/innaT.  BBO/iaTca 
nojioacennc  n  napaMeTpbi  TcxnoJiornnecxnx  n  naoino/iaTciibnbix  cKBaacnH.  Coi/ianne  nwjipoBon  mo- 
3 can,  onncbiBaromen  rn/ipo rcox n m n  nee koc.  m n 1 1 epano ranee koc  h  reojiornnecxoe  CTpoenna  npo/iyx- 
THBHoro  ropn30HTa,  MoaceT  nponiBoanTbca  ,i  By  via  cnoco6aMn.  IlepBbiH  cnoco6  -  ncnocpcacTBcn- 
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hbih  bp, o.i  ii  peiaKTupoBaime  Taoiiin,  onncBiBaioiniix  pacnpeieieiiHsi  rn.i po rco x h m h necKnx,  mhiic- 
panorHHecKnx  h  reonoranecKHX  napaMeTpoB  npo.iyKTHBnoro  ropn30HTa.  C  iiomoiiibio  chctcmbi  ,ma- 
JIOrOB  M05KH0  3a,iaTB  HJIH  H3MCHHTB  (npil6aBHTB,  yMHO/KHTB.  OTHSTB  riOTClHTB  Ha  3a/iaiIH0C  HHCJIO) 
inancniie  Bti6paHH0H  (])H3nnccKoii  BenHHHHti  cpa3y  bo  Been  Ta6nime,  b  npoii3BOJiBHOH  npsiMoyroJiB- 
hoh  o6nacTH  hjih  b  onion  sineiiKC.  /Ipvroii  mctoi  ocHOBaH  Ha  nniepnoisinnn  lamiBix.  IIoJiB30BaTeJiB 
aa/iacT  Ha  KapTe  to'ic'iiibic  o6t>cktbi  (penepBi)  huh  noMaHHyio  jihhhio  (h30Jihhhk>,  3aMKHyTyio  huh 
HG3aMKHyTyio).  Ilocne  3Toro  onpe.ienflCT  inaneniie  omoii  huh  hockojibkhx  bchhhhh  b  stoh  to'ikc 

HJIH  BHOJIB  H30JIHHHH.  Ha  OCHOBe  BBC/ICHHOn  HH(J)OpMaHHH  rC0Hn(|>0pManH0imaS1  CHCTOMa  BOCCTa- 
HaBJiHBaeT  jianiiBic  bo  bcom  npo.iyKTHBiioM  ropH30HTe  c  iiomoiiibio  la/iannoii  nponc.iypBi  annpoKCH- 

M3HHH. 

Cic/iyioimiM  it  a  no  m  hbihctch  onpe,icicnne  napaMeTpoB  (]) hi h ko - x h \m 'i c c k o ii  mo/iciii.  H/icii- 
THfjjHKauiM  napaMeTpoB  mojkct  ocymecTBJinTtcn  na  ocHOBe  3KcnepnMeiiT0B  no  cjjHJiBTpamiH  TexHo- 
nornnecKHx  pacTBopoB  ncpci  kojiohkh,  coiep’/Kaimic  peanBHBie  oopaniBi  BMemaiomux  nopo/i  npo- 
ayKTHBHoro  ropH30HTa,  a  TaK)Ke  cpaBiieniisi  pe3ynBTaT0B  KOMnBioTepHoro  MO/iciiipoBaimsi  h  ,ian- 
HBIX  HByXCKBa>KHHHOrO  HJIH  0,1  II O C K B 3 >K H II II O TO  OnBITa  no  BBIIHC-ia'IHBailHIO  ypaHa  H3  py/lOBMCIliaiO- 
mero  njiacTa.  I  JnijjpoBaa  mo/icib  npo.iyKTHBnoro  ropH30HTa,  co,iep>Kai[iaa  t  e  x  n  o  i  o  r  h  n  c  c  k  y  i  o ,  rii,i- 
poreoxHMHnecKyio,  MHHepajiorHHecKyio,  reoJiorHnecKyio  h  (jiH3HKO-XHMHHecKyio  HHcjjopMaiiHK), 
MO>KeT  6bitb  HcnoJiB30BaHa  hjm  oiiciikh  3anacoB  ypaHa,  BiTiyaimaniiii  npo.iyKTHBnoro  ropH30HTa  h 
py,inoro  TeJia,  a  TaioKe  b  KanecTBe  nanaiBiiBix  ,iainii,ix  tit  MOTCiiipoBaiiHfl  toobihh  ypaHa  mcto,iom 
iio,i3C\iiioro  BBimc-ia'iHBaiiHJi  H3  jiaiiiioro  npoiyKTiiBiioro  ropH30HTa. 

Ha  TpeTBeM  nane  npoiiiBOTHTCsi  MO,ieinpoBannc  iKcniyaTanmi  6jiOKa  paccMaTpiiBaeMoro  Me- 
CTOpOJK/ieHIM  IT  BepH(|)HKaiIHH  MaTCMaTHHCCKOH  MO.lClIl.  B  KanCCTBC  HCX  0,1 1 1  BIX  ,iailIIBIX  HCnOJIB3y- 
iotch  nn(|)poBaa  motcib  npoiyKTiiBiioro  ropii30HTa,  pevKiiMBi  pa6oTBi  HarHeTaTeJiBHBix  n  otkiihiibix 
CKBa>KHH,  a  Tax  >Ke  cociaBBi  narncTacMBix  pacTBopoB.  PacncT  ,inna\iHKH  nponccca  nB  ocymecTBia- 
eTcu  c  napaMeipaMH  MO,ieinpoBannn.  noiyneniiBiMH  Ha  ocHOBe  jia6opaTopHBix  3KcnepnMeiiT0B  h 
HByxcKBa>KHHHBix  (o;inocKBa>KnnnBix)  onBUOB.  P e3yjiBT3TBi  MOTempo  Banna  cpamiHBaioTca  c  peajiB- 
hbimh  .lamiBiMH  pa3pa6oTKH  6jiOKa  m ec to p o >k,i c 1 1 h a .  B  cjiynae  necoBriajicniin  pacneniBix  it  HaTyp- 
hbix  /(aHHBix  iipoiicxo.iHT  yTOHHeHiie  napaMeTpoB  \io,icinpoBannyi  h  npoiiiBOTHTCsi  noBTopiiBiii  pac- 
neT. 

Ha  ocHOBe  yronneimBix  napaMeTpoB  \io,icinpoBannyi  it  nnc|)poBori  mo.icth  npoiyKTiiBiioro  ro- 
pH30HTa  iipoBo.iaTcn  nccic,ioBannsi  paiiimiiBix  cxeM  pa3pa6oTKH  6jioKa  MCCTopovKicnriJi.  OcymecT- 
BJiaeTcn  noncK  Han6oJiee  bbitotiibix  c  tohkh  ipeniia  yBCTHHcniisi  .loin  HiBicnennoro  ypaHa  h  chh- 
jKeHiin  noTepB  cepHOH  kitcjiotbi  pokhmob  pa6oTBi  TexnoToninccKH.x  hhcck.  npn  itom  BapBiipyioTca 
o6BeMBI  H  COCTaBBI  HarHeTaeMBIX  pacTBopoB,  OOBCMBI  OTKaHIlBaCMBIX  pacTBopoB,  IICC-lC,iyCTCH  Bin  Si¬ 
ll  lie  npoTHBOcjiHJiBTpaiTHOHHBix  3aBec  Ha  CTpyKTypy  MacconoTOKOB  b  npo.iyKTHBiioM  ropH30HTe, 
BJiiMHHe  ncpno,iOB  npocTon  Ha  xapaKTep  iiibic'iciihsi  ypaHa  h  t.t.  Tax  ace  paccMaTpiiBacTca  ncicco- 
o6pa3HOCTB  BBO,ia  HOBBIX  CKBaVKHIl  B  3KCniyaTaHHI0  H  nOHCK  OnTIIMajIBHBIX  cxeM  paSMCIUCUHSI  Tex- 
HOJiorHnecKHx  cKBavKiin  b  pa3pa6aTBiBaeMOM  6jioKe. 

B  Ka'iecTBC  npuMepa  npn\icncnnT  reoTex i ioiornliccKoro  nn(|)opMannonno-MO,icinpyioincro 
KOMnneKca,  6bijio  npoBeneHo  MonejinpoBaHne  pa3pa6oTKH  6jioica  8(9-12)  /JajiMaTCKoro  MecTopo*- 
neHiia  ypaHa,  Pocchi.  Bjiok  BKiionai  b  ccon  Tpn  OTKa'iiiBix  h  BoceMB  saKaniiBix  ckb3>khh.  Ha  ocHOBe 
HaTypHBix  ,ianiiBix  o  m h n c p ai o r h li c c k o \i ,  rcoioni'iccKOM  h  riiiporcoiorH'iccKOM  cTpoeHim  npo- 
ayKTHBHoro  ropH30HTa  b  CKBavKiinax,  c  iiomoiiibio  annpoKCHMaHHH  6BiJia  C03,iana  nii(|)poBasi  mo,icib 
aneiiKH  MCCTopo’/K/ienun.  BoccTaHOBJieHHoe  pacnpcicicniic  KOHiieHTpaunH  ypaHa  b  TBcpioii  (Jiaic 
iipnBC,ieno  Ha  pucyHKe  2a.  O h  i h k o - x h m h li cc k h c  napaMeTpBi  onpcieiniHCB  Ha  ocHOBe  cpaBiicnnsi 
pe3yjiBT3TOB  KOMnBioTepHoro  MOiciHpoBaniisi  h  ,ianiiBix  ,i By x c k b a>K h n no n o ro  onBua.  npn  stom 
ncnoJiB30BajiHCB  peajiBHBie  xapaKTepucTHKH  CKBavKiin  n  pokhmbi  hx  pa6oTBi.  Ha  pucyHKe  3  npiiBe- 
,ieno  cpaBHeHne  HHTerpajiBHBix  Tcxnoioni'iccKHX  noKa3aTeJien  (MaccBi  OTKa'icniiBix  ypaHa  h  cepHOH 
khcjiotbi),  noiy'icnnBix  b  xo.ic  ohbithoh  pa3pa6oTKH  6jiOKa  /(ajiMaTCKoro  \iccTopo>K,icnn5i.  it  kom- 
nBioTepHoro  MOicinpoBaniisi.  Pacnpcicicniic  KOHiieHTpamiH  ypaHa  b  TBcpioii  cj)a3e  cnycn  licTBipe 
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ro.ua  OKcmyaTaiiH h  6noKa  npiiBC/icno  Ha  pHcyHKe  26.  Pacnpe^eneHiM  KOHueHTpauHH  ypaHa  b  vkh,i- 
koh  (})a3C  h  Bo/iopo/inoro  noKa3aTena  pH  b  npo/iyKTHBiioM  ropH30HTe  Ha  momcht  OKOinaima  3kc- 
nnyaTaijHH  npuBC/icnbi  Ha  pncymce  4.  Xopomee  cooTBeTCTBHe  pac'iCTiiBix  h  3 kc n  ep  h mc i iTan  b  ii  bi  x 
pe3yntTaT0B  no/iTBcp>K;iacT  apcKBamocTB  mo/ichh  h  npaBHJibHOCTb  pac'iCTOB  pa3pa6oTKH  MecTopo- 
•/KHCima  mcto/iom  nB. 


PucyHOK  2  -  PacnpeneJiefflie  KOHqeHTpaqHii  ypaHa  b  TBepqoq  (J)a3e  (KTyp^a/Tnop^u): 
a)  Ha  MOMeHT  Hanana  pa3pa6oTKH;  6)  nepe3  qeTbipe  roqa  nocne  Hanana  pa3pa6oTKH  6noKa. 


a)  6) 

PqcyHOK  3  -  3aBHCHM0CTb:  a)  Maccti  H3BJieqeHHoro  ypaHa;  6)  Maccbi  OTKanaHHOH  khcjiotbi  ot  BpeMeHH. 
0  -  3KcnepHMeHTajibHbie  qaHHbie, - pe3yjiBTaTbi  MoqeJiHpoBaHHa. 
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a) 


6) 


PucyHOK  4  -  PacnpeqeqeHHe  a)  KOHqeHTpaqqq  ypaqa  b  acqqKoq  (J)a3e  (Mr/n)  h  6)  pH  aepe3  neTupe  roqa 

qocne  qaqana  pa3pa6oTKH  6noKa. 


3aKJiiOHeHHe 

nporpaMMHbiH  KOMiuieicc,  no3BoiraeT  MoqcanpoBaTb  pa3pa6oTKy  MCCTopovKqeima  ypaHa  MeTO- 
qoM  noqacvmoro  BbimenaHHBaHiM.  HcnoabaycMaa  b  KOMiuieicce  m aTC m aT  m  h  c  c  k  a  a  Moment  aqcKBaTno 
OIIMCblBaCT  (|) H 3 H KO- X H M H 'I CC K H C  npOUeCCbl  B  npO.iy KTHBHOM  r0pH30HTe  npil  CepHOKHCJIOTHOM  BBI- 
iqenaHHBaHHH  ypaHa.  nporpavivinbiH  KOMnneKC  movkct  dbitb  ncnoabBOBan  npn  npoeKTHpoBaHHH  h 
pa3pa6oTKe  MCCTopovKqcimii  ypaHa  MCToqovi  I1B  qaa  yBenHHeHHSi  qoaH  HBBacacnnoro  ypaHa, 
y m chbhi eHiia  pacxoqoB  Ha  eqHHHuy  npoqyKqnn  h  \mim\fH3annn  jarpajnenna  noqacvinbix  Boq.  Ha 
cymecTByionjux  MCCTopovKqeimax,  paapaoaqbiBacMbix  c  noMoqqao  nB,  ero  movki  io  Hcnonb30BaTb 
qua  ooocnoBanna  BBoqa  b  qKcnayaqaqqio  hobbix  CKBaacHH,  noqoopa  pevKHMa  3KcnnyaTaqHH  CKBa- 
>khh,  ooccnc'iHBaioqicro  MaKCHMajibHoe  H3BacHennc  ypaHa  npn  MHHHMajibHbix  3aTpaTax.  Ha  pa3Be- 
qaHHbix  MCCTopo'/Kqeimax  nporpaMMHbiH  KovinaeKC  mwkgt  6biTb  ncnoab30Ban  qaa:  onpeqeaeima 
onTHManbHoro  pacnoac»Kcnna  nanicqaTcabnbix  h  OTKaHHbix  CKBa>KHH,  noqoopa  pevKHMOB  BKcnaya- 
TaijHH  CKBa>KHH,  ooccncinBaionu-ix  MaKCHMajibHyio  3(})(|)Ckth BnocTb  pa3pa6oTKH. 

CnacoK  jiHTepaTypbi 

[1]  JIaBepoB  H.n.,  A6qyjiBMaHOB  PIT.,  EpoBHH  KT.,  q  qp.  noq3eMHoe  BbinieJiaqqBaHqe  nojiqajieMeHTHbix  pyq. 
-  M.:  H3qaTeJibCTBO  aicaqeMHH  ropHBix  HayK,  1998.  -  448  c. 

[2]  >KqraHOB  A.H.,  Hockob  M.fl.,  IIctomhh  A./],.,  Kecnep  AT.,  HeraoKOB  A. A.  nocTpoeHHe  reoTexHOJiorqqe- 
ckoh  HHfjjopMaqqoHHO-MoqejiHpyionjeH  CHCTeMbi  qua  ynpaBqeHna  pa3pa6oTKoq  MecTopoacqeHHa  MeToqoM 
noq3eMHoro  BbinieqaaHBaHHa  //  npo6qeMbi  ynpaBqeHqa  h  MoqeqqpoBaHHa  b  cqoacHbix  CHCTeMax:  Tpyqw 
III  MeacqyHapoqHOH  KOH<j)epeHqHH  -  CaMapa:  CaMapcKHH  HayHHUH  qeHTp  PAH,  2001.  C.  588-593. 


420 


OIITHMAJIbHMH  no  BbICTPOflEHCTBHIO  PEryjMTOP 
flJIfl  nPOHiBOJIbHOrO  JIHHEHHOrO  OEBEKTA  BTOPOrO  nOPflflKA 

K).H.  3ojiOTyxHH,  A.A.  HecTepoB 

IlHCTHTyT  aBTOMaTHKH  H  3JieKTpOMeTpHH  CO  PAH 
630090,  Hoboch6hpck,  np.  Koimora,  1 
zol@idisys.iae.nsk.su 

Ten:  +7  (3832)  33-26-25,  (Jokc:  +7  (3832)  33-38-63 

Kjiwuenbie  cjioea:  onmuMcuibHoe  ynpaejieuue,  ofjteKm  emopozo  nopxdm,  Modejiupoeanue 

Abstract 

This  paper  presents  an  optimal  control  problem  solution  for  an  arbitrary  linear  second  order 
plants. 

BBeaetme 

HccMOTpa  Ha  coa/iannc  o6men  Teopmt  onTitMajitHtix  cucTeM,  Ba/iaua  citHTe3a  [1]  orrm\ianbno- 
ro  no  OBicTpopciicTBHio  ynpaBnemia  pemeHa  tojibko  tuth  ncKOTopbix  'iacniBix  cnynaeB  ju-mcilnBix 
o6i.eKTOB  BToporo  huh  TpcTBcro  nopa/ixa. 

nocTaHOBKa  3apanH  h  peuieHHe 

H  trace  oratcaH  peryjutTop,  ocymecTBjraiomHii  chhtg3  oirmNianBiioro  no  OBicTpo/iciicTBi-no 
ynpaBneHiM  pint  ooucKTa,  oimcBiBacMoro  ypaBHemteM 

(1)  X  =  AX  +  BU, 

rpe: 

•  X  -  pByMepHtiH  BeKTop  Koop/mnaT  oGtetaa; 

•  U  -  pByMepHtra  b  o6meM  cnynae  BeKTop  ynpaBjraiomux  napaMeTpoB,  orpaiiH'iennBix  ycnoBtra- 

MH 

(2)  \U  j  |<  1,  i  =  1, 2; 

•  An  B  -  npoH3BOJH>HBie  MaTpuHBi,  orpann'icniiBic  tojibko  Tpc6oBanira\m  ooiiuiocth  nono>KcnH?i. 
T.e.  BeKTopti  BW,  ABW  -  Jii-nrciino  He3aBHCHMt>i,  W  -  BeKTop,  napajuienBHBiH  moooMy  H3  pe6ep 
KBappaTa  (2). 

B  COOTBGTCTBHH  C  npHHHIfflOM  MaKCHMyMa  [1]  BeKTOp  U(t)  ,  nCpCBOPHIHHH  CHCTGMy  (1)  H3  nO- 

novKcimji  X(t0)  =  Xq  b  nonotKemie  X(l  )  =  0  3a  MHHHMajiBHoe  Bpeivra  T  ,  onpepenaeTca  cooTHome- 
HHeM 

(3)  U(0  =  sign(BTxV(t)), 

rpe  Br  -  TpaiicnoimpoBaimaH  Maiptma  B  .  a  bcktop  'F(f)  onpepejiseTCfl  ypaBncnucM 

(4)  'iJ(t)=-AT'i' . 

B  3tom  cnynae  penieHite  chctcmbi  (1)  ianHiiieTCti  b  bh/ic 

T  1 

X(t)  =  eA  [Xq  +  \ e  Ar Bsign(BTx¥(T))dr\ 
o 
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hjih,  c  yneTOM  rpaHHHHtix  ycnoBHH, 

T 

(5)  je-ATBsign(BT'¥(r))dT  =  -X0  . 
0 

H3  ypaBHerora  (4)  nonynaeM 
rae  'F0  =  'F(O) ,  it,  cneaoBaTentHO, 


(6)  Bt'¥(  t)  =  5  o  =  (e~A,B)T  % . 

BBeaeM  MaTpuuy 

(7)  V(t)  =  e~A,B, 

KOTopaa  aBJiaeTca  pcmcniicM  ypanncniui 

(8)  V  =  -AV,  V(0 )  =  B, 

h  npeo6pa3yeM  (5)  c  yneraM  (6)  n  (7): 

(9)  \V(t)sign(VT(t)'Vo)  =  -X0. 
o 

YpaBHeHne  (9)  CBH3i>iBacT  HanantHtie  ycnoBna  conpsDKeHHon  cncTeMti  'F(l  c  KoopannaTaMH 
ynpaBnaeMOH  chctcmbi.  Ecnn  paccMaTpuBaTt  TO'iKy  X0  KaK  TeKymyio  Tonicy  X (t)  pcmcimc  ypaB- 
HeHHJI  (9)  7IOIDKHO  n03B0JIHTB  OnpC.TCIIHTB  'F(|  KaK  (JiyilKHHIO  TCKymcii  KOOp.THIiaTBI  X(t)  .  B  3TOM 
cnynae  mbi  mwkgm  peimiTt  3aaany  cnHTe3a  b  bh,tc 

(10)  U(X)  =  sign(BT' F(X))  . 


B  paooTax  [2]  h  [3]  6  both  nccneaoBaHBi  ncKOTopbic  CBoiicTBa  ypaBiicima  (9)  n  npenno>Kcn  cno- 
co6  nonyneHna  cooTnomcimii  (10). 

0~ 


flpoK.Tc  Bcero,  npeo6pa3yeM  MaTpimy  B  k  bi-uv 


0  Z>, 


an a  CHCTeMti  c  neyMa  ynpaBJunomn- 


mh  napaMeTpaMH  h  k  Biiay 


ana  oaHoro  ynpaBnaiomcro  napaMeTpa.  TaKoe  npeo6pa30BaHiie  Bce- 


raa  B03M05KH0  H  flBnfleTGfl  OOpaTHMBIM. 

Hinice  npeacTaBneHa  nponcaypa  cnHTe3a  onTHMantHoro  ynpaBncniia  b  cootbctctbhh  c  [2,  3]. 

>1  (O' 


Jljin  oaHoro  ynpaBnaiomcro  napaMeTpa  V ( t )  = 


V2(0 


h  3a,qaHa  CHHTe3a  pemaeTca  ypaBHeHHa- 


MH 


(ii) 


\\Vx(t)\dt=\  Xx  I, 


U  =  sign[sign(Xi  )j  V2 {t)sign(Vx  ( t))dt  -  X2\. 
o 


B  nan  no  m  cnynae  coBMecTHoe  pemeHne  ypaBHemin  (8)  n  nepBoro  ypanncnini  (11)  onpeaenaeT 
eaiiHCTBeHHoe  iiiancime  napaMeTpa  T  ,  a  iiia'icnnc  U  onpcnenaeTca  H3  BToporo  ypaBiienini  (11). 


422 


Jinn  £Byx  ynpaBJiaiomHx  napaMeTpoB  CHHTe3  oirraMauBHoro  ynpaBJieHHa  onpe^enaeTca  ypaB- 

}\\v2m  +  \v22(t)\]dt=\  x2 1, 

0 

Tx 

U i  =  sign[sign(X2)j\Vn(t)sign(V2l (0)  +  Vn ( t)sign(V22(t))]dt  -  X,  ]; 

0 

/[|^ii(0l  +  l^i2(0l]*=l I, 

0 

T2 

U 2  =  sign\sign(Xt) \[V2l ( t)sign(Vu(t ))  +  V22 (t)sign(V12 ( t))]dt  -X2\. 

o 

B  .naHHOM  cnynae  BtiHiicneHHe  c/iuncTBcniiBix  iiia'icimii  napaMeTpoB  7j ,  T2  nponiBo.iHTCH 
nyTeM  coBMecraoro  pemeHiM  ypaBiicnuji  (8)  h  nepBtix  ypaBHemiil  chctgm  (12),  (13),  nocne  Hero 
3HaHeHiM  (X) .  U 2(X)  onpe/icnaioTCfl  m  BToprix  ypaBnenHil  chctcm  (12),  (13). 

OneBnaHo,  nHTerpiipoBamie  b  cucTeviax  (8),  (12),  (13)  cnc/iyeT  npoi-nBOTU-iTB  b  ycKopeHHOM 
MoaentHOM  BpeMeHH,  hto  h  no3BonaeT  onpc/icJiHTB  ina'icima  Ul  h  U2  KaK  ([lyiiKHim  TeKynpix  ko- 
op.innaT  o6i.eKTa. 

Ha  pucymce  1  npencTaBncira  cxeMa  KOHTponnepa  b  cpe/ic  MATLAB-SIMULINK  6e3  mo/icuh 

COnpa>KeHHOH  CHCTeMBI. 


PiicyHOK  1  -  CTpyKTypHaa  cxeMa  KOHTpoJiJiepa. 
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Ha  pucymce  2  npuBe/icirw  pe3yin>TaTbi  MoaeniipoBaHiia  onTHMajibHoro  ynpaBneiina  ana  o6i>eK- 
Ta  C  HHCTO  MHHMbIMH  COOCTBCIIIIBIMH  ilia'ICUH JIMH  MaTpHHBI  A  .  Ha  3TOM  >Ke  pHCyHKe  nOKa3aHBI  JIH- 
hhh  ncpcKnio'icimyi  ynpaBaaromiix  napaMeTpoB. 


xl 

PucyHOK  2  -  Tpaeieropiia  aBnacemia  ynpaBJiaeMoro  o6beiera 
h  jihhhh  nepeKJiioaeHiM  ynpaBnaiomux  napaMeTpoB. 


3aKJiioHeHHe 

npeaJi05KeH  onTHManbHbni  no  6bicTpoaencTBHio  peryaaTop,  peannayiomnn  ynpaBaemie  npora- 
bojibhbim  nunciiiiBiM  o6i.eKTOM  BToporo  nopn/iKa  b  (|>ynKiimi  ([nnoBbix  Koop.annaT. 

CnncoK  jiHTepaTypbi 
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ManbHbix  npoqeccoB.  M„  Hayica,  1969. 

[2]  AneKcaHqpoB  B.M.,  HecTepoB  A.A.,  cPiinnnnoBa  H.IL  noHiDKenne  pa3MepHOCTH  CHCTeMbi  ypaBHCHiin  ana 
cnHTe3a  onTHManbHoro  ynpaBnemia.  OnTHManbHbie  n  caMOHacTpanBaiomneca  CHCTeMbi.  -  Hoboch6hpck: 
H 3a.  HAh3  AH  CCCP,  1971.  C.  17-26. 

[3]  HecTepoB  A.A.,  <J>nnnnnoBa  HP.  CnHTe3  onTHManbHoro  ynpaBneHiia  ana  niinenHbix  oGteKTOB  BToporo 
nopaaRa.  -  Hoboch6hpck:  H3a.  HAh3  AH  CCCP,  1971.  c.  27-31. 
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Abstract 

Information  processes  in  complex  technical  systems  define  a  level  of  perfection  and  a  direction  of 
its  development.  Protection  of  the  information  is  not  reduced  exclusively  to  protection  against  the 
non-authorized  access  to  the  infonnation.  Subjects  of  infonnation  attitudes  can  receive  damage 
and  from  the  termination  of  functioning  of  corresponding  systems  as  a  result  of  refusals  and  mis¬ 
takes.  Questions  of  a  safety  of  work  of  the  complex  technical  systems,  arising  are  considered  at 
consideration  of  consequences  of  the  hardware  and  program  mistakes  interfering  integrity  of  the 
information  of  system.  These  questions  are  examined  from  positions  of  information  stability  of 
system  which  is  understood  as  property  of  system  automatically  to  come  back  to  normal  function¬ 
ing  after  passage  of  information  indignations  (distortions  of  information)  from  the  specified  rea¬ 
sons. 

BBe/jetme 

B  nacTOHiiicc  Bpevta  itn(|)opManHoniiBic  npoueccbi  b  chokhbix  tcxiih'icckhx  ciiCTeMax  onpeqe- 
jmk>t  yponciib  coBepmeHCTBa  it  nonc/ieni-ist  chctcmbi,  nanpaBTieniifl  ee  patBiiTHJi. 

Ee3onacHOCTB  HiK|>op\iaiiitoimBix  Biaitvtoq  cite  tb  nil  onpeqenaeTca  3amnmeHHOCTBio  Hn(])op\ia- 
hiih  h  n  oqq  e  p  >k  it  b  a  i  o  i  n  e  it  HHijjpaCTpyKTypbi  ot  cnynaitHtix  hjih  npeqiia\tepeiniBix  BotqciicTBitii  ec- 
TecTBeHHoro  hjih  HCKyccTBeHHoro  xapaKTcpa.  KOToptie  MoryT  HaHecra  iienpiteMJiCMBiii  ymep6  cy6i>- 
GKTaM  tm(|)op\iaiutoiiiiBix  BjaitMoqcitcTBitii.  3antHTa  iin(])opMaiuiii  -  KOMnneKC  Mep,  HanpaBJieHHtix 
Ha  ooccncueiiiie  6e3onacHOCTH  iiiK])op\iaiiiioimBix  BtaitMoqciicTBiiii. 

Tip  it  3tom  TepMHH  «6e3onacHOCTb  iiii(|>op\iaiutoniiBix  b  3  a  it  Moq  c  ii  c  t  b  it  ii »  noqpaiyMCBacT  iiajnt- 
Hite  \to/icJtcit  yrpo3  bbihhcjihtcjibhoh  cucTeivie,  ee  EIO  h  qainiBivi,  ceTH  nepcqa'iit  qaimi.ix  h  Kovtanq 
n  cooTBeTCTBytomux  vtoqcjicit  3antHTBi  ot  sthx  yrpo3.  TaKHM  o6pa30M,  iiiK|)op\tannoimaa  6e3onac- 
hoctb  He  MO)KeT  6bitb  ooecnc'iciia  noBceMecTHo  h  b  jho6bix  ycjioBitax,  to  cctb  hmciotch  orpaiiiiue- 
Hita  Ha  o6nacTB  6e3onacHOCTH  b  paMKax  tip nii5tTi>ix  vioqcjicii  yrpo3  h  3antHTBi  ot  hhx. 

3antHTa  iiiif]3op vtamt it  b  cjkdkhbix  tcxiihhcckhx  cucTeMax  qojDKHa  ooccnciitTB: 

1)  CoxpaHeHite  ucjioctiiocth  iiiK])op\iaiuin  -  npcqoTBpamciinc  uccaiiKiiitoiiiipoBaiiiiBix  H3MeHe- 

HHH. 

2)  CoxpaHeHite  KOHcjjHqeHitHajibHOCTH  h  iu]jop\tai  tit  it  -  npc/iOTBpamciiiie  iiecaiiKHiioiiiipoBaiiiioro 

03HaK0MJieHHH. 

3)  /JocTynHOCTb  it  iu]jop\tai  tit  it  -  bo3mo>khoctb  qua  6bicTporo  h  caiiKiiiioiiitpoBaiiiioro  ee  H3MeHe- 

iiitji  b  oroBopeHHoe  Tcxiioaoni'iccKoc  Bpevta. 

4)  ripc.tOTBpaiiiciiiic  iiecaiiKHiioiiiipoBaiiiioro  iicnoJit/iOBaiiiist  (xpaatH)  pecypcoB  ciicTeMti. 

3antHTa  iiii(()op\ianii it  He  c bo, tit tcji  it cKJiioHHTe jibho  k  jamitTc  ot  HecaHKHitoHitpoBaHHoro  qoc- 

Tyna  k  HHcjiopMaHHH. 
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CyOTjCKTM  nn(])opMaiiHonnbix  OTiiomeimii  MoryT  nonymiTB  ymep6  h  ot  npcKpaineiiiisi  cJiyiiK- 
UHOHupoBaHiM  cooTBeTCTByiomux  CHCTeM  b  pe3ynBTaTe  0TKa30B  h  ohihSok,  'ito  b  nymneM  cnynae 
6y/icT  npuBOflHTt  k  nepepHBaM  b  paooTc  chctcmbi. 

IIo3TOMy  b  paMKax  cpe/iBi  6e3onacHOCTH  iicooxotihmo  paccMaTpmaTB  ihtb  cocTaBJisnoimix: 
(j)H3HHecKaa  6e3onacHOCTB,  6e3onacHOCTB  nepcoHana,  npaBOBaa  ocionacnocTB,  ocionacnocTb  ot 
HH(J)opMaunoHHBix  BTop>KeHHH,  6e3onacHOCTB  (|>yiiKiinonnpoBaiinsi,  cnsnaimasi  c  omiiBKaMH  h  OTKa- 
33MH  OOOpypOBailHH  H  no  CHCTCMBI. 

B  nacTosmicii  cTaTBe  paccMOTpciiBi  BonpocBi  ooccnc'iciiiisi  6e3onacHOCTH  paooTBi  chokhbix 
tcxiihhcckiix  CHCTeM,  B03HHKaiomHe  npn  paccMOTpeHHH  iiocjic/ictbhh  ainiapaTiiBix  H  nporpaviMiiBix 
OIHH60K,  IipHBO/lSHHHX  K  HapyiHeHHIO  UeHOCTHOCTH  HIK])OpMai[HH  chctcmbi.  3th  BonpocBi  paccMaT- 
pHBaiOTCH  C  n03HHHH  HH(|)OpMaHHOIIHOH  yCTOHHHBOCTH  CHCTCMBI,  I [ O/I  KOTOpOH  MBI  Oy/ICM  nOHHMaTB 
CBOHCTBa  chctcmbi  a bt o M aT h nee k H  BOiBpamaTBCsi  k  HopMajiBHOMy  (JiyiiKiiHoiiHpoBaiiHio  nocne  npo- 
XO>KyieHIM  HH(J)OpMaUHOHHBIX  B03MymeHHH  (HCKa'/KCHHH  HHtJlOpMailHH)  OT  yKa3aHHBIX  npHHHH. 

^aHHBie  3aaaHH  ooccnc'icniisi  HiK])opMannoiiiioii  vctoii'iubocth  pemanHCB  npn  pa3pa6oTKe 
CHCTeM  ynpaBJicniisi  kocmhhcckhmh  annapaTaMH.  O.TiiaKO  aHanoriiHHBie  aa/iami  h  paccMOTpeHHBie 
MeTo^Bi  hx  pcmcniisi  B03HHKaioT  npn  pa3pa6oTKe  cjiwkhbix  CHCTeM  6onee  o6mero  Bii/ia. 

1  3amiiTa  1 1 1 1 <|)«p m:i  i ii 1 1 1  b  ciictcmc  npii  c6ohx  h  0TKa3ax  annapaTypbi. 

till  (|)op  M  a  III  I  <>l  1 1 1331  yCTOHHHBOCTb 

Mcto/ibi  ooccncicimsi  6e3onacHOCTH  imi|)opMannoimoro  BjaiiMO/iciicTBiisi  b  cjiokhbix  tcxhh- 
necKHX  cucTeMax  (CTC)  movkiio  miacc h t|> mm p OBar b  no  ,TBy\i  nanpaBJicniisiM: 

1)  Hc/ionymcniic  HiK])opManHoiniBix  HCKasKemni  -  0Tpa>KeHHe  Hm|)opManHoiiiiBix  BTop>KeHHH  h 
nonbiTOK  napymciiHsi  hc.toctiiocth  HHiJiopMaiiHH. 

2)  BoccTaHOBneHiie  ucjioctiiocth  nn(])opMannn  kohb  CKopo  iaimiTa  no  n.  1  npcoHoacua,  h  ncica- 
>KeHne  Hii(])op\ianHH  npoH3onino. 

B  nepBOM  cnynae  iicooxotihmo  o6Hapy>KeHHe  HiK])opMannoiiiiBix  aTaic,  bo  btopom  cnynae  -  06- 
Hapy>KeHHe  Hii(])opMai[HoiniBix  HCKaaceHHH.  3amHTa  niK])opManiin  ot  0TKa30B  h  c6oeB  npoiriBOTiHTcsi 
b  paMKax  BToporo  H3  yKa3aHHBix  HanpaBneHini. 

OKcnjiyaTaniisi  cjiokhbix  chctcm  noKa3BiBaeT  iicooxotihmoctb  aaniHTBi  nnc])opMannn  chctcmbi 
ot  0TKa30B  h  c6oeB  ee  CTpyKTypHBix  3jicmchtob,  KOTopBie  BcayT  k  yTpaTe  ucjiocthocth  nm])op Ma¬ 
min. 

OOBHIIIO  OTK330yCTO H  'I HBOCTB  CHCTeM  CBSHBIBaCTCSI  C  IiajlHHHCM  JIIlBo  annapaTHOH  HBOBITOHIIO- 
cth  b  I  IBM.  no,  cerax  ncpc/iami  paiiiiBix,  jih6o  nami'incM  BpcMCimoii  h36bitohhocth.  3t3  h36bi- 
tohhoctb  Mo>KeT  6bitb  ncnojiB30BaHa  HecKOJiBKHMH  pa3HHHHBiMH  cnoco6aMH: 

1)  nyTeM  /lonycTiiMoii  /[crpa/ianini  chctcmbi  h  ee  xapaKTepucTHK  b  npocTpaHCTBe  pa6oTocnoco6- 
HBIX  COCTOUHHH  npH  OTKa3aX  H  COO  SIX  ee  CTpyKTypHBix  3JieMeHTOB; 

2)  BoccTaHOBJieHneM  pa6oTocnoco6HOCTH  OTKa3aBninx  CTpyKTypHBix  3jicmchtob  nyTeM  ncnonB30- 
BailHSI  B33MCH  HX  pe3epBHBIX  3JieMeHTOB; 

3)  noBTopHBiMH  peiHeHHJiMH  o.tiioh  h  toh  >Ke  Bapa'in  no  TOMy  >Ke  ii /i ii  no  npyroMy  anropuTMy; 

4)  noBTopemieM  ncpcTiami  nm])opMann ii  jih6o  b  KanecTBe  nm|)opManiioimoii  oBpaTHoii  cbstih, 
jih6o  ripHMoc  h  n-KpaTHoe  ee  noBTopeHiie  no  cxeMe  Bcpsiana; 

5)  HcnoJiB30BaHHe  ko/iob  o6Hapy>KHBaiomHX  h  ycTpaiisiioiHHX  oihh6kh. 

O.maKO  HajiHHne  tojibko  pe3epBa  annapaTypBi  hjih  BpeMeHHOH  HiOBiTO'iiiocTii  He  ooccncmiBacT 
0TKa30yCT0HHHB0CTH  CHCTCMBI,  T3K5KC  KaK  BCpOHTIIOCTB  6e30TKa3H0H  pa60TBI  (BBP)  He  B  nOJIHOH 

Mepe  ee  xapaKTepH3yeT  [3,  4]. 

Hapaay  c  BBP  Mepoii  o  t  k  a3  oy  c  to  ii  'i  h  b  o  ct  h  ,ioa>Kiia  6bitb  bcpohtiioctb  coxpaiieiiHH  uenocTHO- 
CTH  HHljlOpMaHHH  B  CHCTCMe,  KOTO  pa  SI  MO>KeT  Iiapy  IIiaTBCSI  BC.aCPCTBHC  B03HHKHier0  OTKa3a  HUH  COOSI, 
a  T3K)Ke  BCpOSITIIOCTH  IiapiipOBailHSI  B03MymeHHH  Ha  CHCTeMy,  B03HHK3IOmHX  B  MOMeHT  B0CCT3H0B- 
ae  1 1  ii  si  ee  pa6oTocnoco6HocTH. 


426 


Bonpocu  oDccnc'icimji  HiK]xjpMaimoimoH  ycToii'iHBOCTH  cocTaBnaioT  ocHOBHoe  copcpvKannc 
nOHJITHJI  OTKa'iOyCTOH'IHBOCTH. 

TaKHM  o6pa30M,  o tk aa o c 6 o c y c t o ii 'i  11  b o c t b  cnoacHBix  tcxiih'icckhx  chctgm  peanroyeTca  npn 
HajiHHHH  b  ciicTeMe  cncayioiimx  CBOHCTB  [3]: 

1)  HaDBiTO'inocTH  aimapaTypBi  h  b  onpencncimoii  Mepe  110; 

2)  HajiHHiie  cpc.acTB  BCTpoeHHoro  KOHTpoJia  h  .THarnocTHKH  ana  oDnapyvKcima  h  anarnocTHKH 
0TKa30B  h  c6oeB,  a  tohhcc  -  napyincima  ncnocTiiocTH  HiitliopMaimn; 

3)  Haminna  hjih  coxpaHefflia  «npaBHJiBHOH»  HHcjiopMaHHH  npopeccoB  ynpaBnefflia  ana  3arpy3KH  ee 
b  rioaKmo'iacMBic  pcacpBiiBic  'jncviciiTBi  npn  napiipoBaHiin  c6oeB  huh  0TKa30B  aimapaTypBi  chc- 
TeMBI. 

nPH  3tom  npaKTunecKaa  pcam-nanna  cbohctb  2)  i  3)  Bceraa  conpoBoacaaeTca  BoiMymeimaMH 
Ha  (J)a30Bi>ie  KoopanHaTbi  h  iiapaMCTpia  chctcmbi,  KOTopinc  ri p h Knaa bi b a icTca  k  CHCTeMe  b  momcht 
B03o6HOBneHna  upaBunBiioro  ee  (JiynKimoimpoBaima.  Ilocne  BoccTaHOBneHiia  pa6oTocnoco6HocTH 
3th  B03MymeHna,  CBa3aHHbie  co  CTapeHneM  imt|>opMaim h  b  CHCTeMe  H3-3a  OTcyTCTBiia  ynpaBneima  b 
tchciihc  HeKOToporo  BpeMeHH,  He  aonacHbi  npuBoanTb  k  noTepe  ycTOHHHBocTH  chctcmoh,  to  cctb 

aOnVKIIBI  OBITB  OTpaOOTailBI  CHCTCMOH. 

BenHHHHa  B03MymeHHH  (fiaaoBBix  KoopanHaT  h  napaMeTpoB  chctcmbi  33BHCHT  ot  npHHaToro 
cnoco6a  coxpaHeHna  «npaBHnBiioiT»  Hiic|)opMaimii  b  CHCTeMe,  a  Taxace  ot  BpeMeHH  Heo6xoaHMoro 
ana  pacno3HaBaHiia  iiapyrneima  iienocTiiocTH  HHcjjopMapHH  h  BpeMeHH  HiBncncima  «npaBHnBHOH» 
HH(J)opMauHH  ana  ee  nocneayiomero  ncnonBiOBaima. 

Tax  Kax  pcaniniBic  CTC  Bceraa  ncnHiiciiiiBi,  to  npn  aocTHVKCiiHH  BcnmiHiiBi  B03MymeHHH  on- 
peaeneHHbix  iiiaaciiHH  B03M0>KHa  noTepa  ycTOHHHBocTH  c  nepexoaoM  chctcmbi  b  iiobbic  vctoh'ih- 
BBIC  COCTOaHHa. 

TaKHM  o6pa30M,  aHanH3  Hm])opManHoimoH  y cto h h h bo ct h  chctcmbi  aonaceii  conpoBoacaaTBca 
HccneaoBaHHeM  ee  nunaMHHccKOH  ye  tohhhbogth  . 

3aaana  ooccnc'iciiiia  vctoh'ihbocth  annaMH'iccKHx  cucTeM  MHoroo6pa3Ha  h  cymecTByeT  He- 
CKonBKO  onpeaeneHHH  vctoh'ihbocth  h  ycnoBiiii  ee  aocTHVKCiiiia:  vctoh'ihboctb  k  HananBHBiM  B03- 
MymeHHaM,  vctoh'ihboctb  npn  nocToaHHO  aciicTByioiimx  BOiNtymcimax,  TcxiiH'iccKaa  vctoh'ih- 
BOCTB  H  T.n. 

y 'IHTBIBaa  3T0  H  TO,  'ITO  HMeeTCa  CBa3b  MCVK'ay  IIIK|)OpMaHHOimOH  H  aHIiaMH'ICCKOH  yCTOHHHBO- 
ctbk)  b  HacToamen  pa6oTe  paccMaTpuBaeTca  3aaana  vctoh'ihbocth  chctcmbi  k  nananBiiBiM  B03My- 
meHHaM  h  CBa3aHHaa  c  Hen  Banana  ooccncicima  BaimiTBi  Hiu|iopMaHH h  (HiKjiopManHoimoH  ycToii'iH- 
bocth)  npn  0TKa3ax  h  c6oax  aimapaTypBi  chctcmbi. 

J\jul  nonyieiiHH  ycnoBiia  im(|iopManHoiiiioH  ycToii'iHBOCTH  paccMOTpHM  ana  cocToaHiia  cnoac- 
HOH  TCXIIH'ICCKOH  CHCTCMBI  (pilCyHOK  1). 


PiicyHOK  1  -  AKTyajibHbie  cocToaHiia  oicokhoh  TexHiinecKOH  chctcmbi 
ana  aHanroa  HHijiopMaiiHOHHOH  ycTOHHHBocTH. 
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1)  CocTOJffliie  B  -  Hana.no  BoccTanoBJicniiJi  pa6oTocnoco6HOCTH  chctcmbi  nocne  npomc/imcro 

OTKa3a  (c6oa)  xapaKTcpiriycTcn  BpeMeHeM  tB  h  coBOKynnocTBio  ijiaiOBBix  Koop/uniaT  X h 

napaMeTpoB  chctcmbi  . 

2)  CocToamie  C  xapaKTcpnaycTca  GjiHiKaHimiM  k  tB  BpeMeHeM  tc  h  «npaBHJiBHOH»  coBOKynnocTBio 

cjiaiOBBix  KOop.iHiiaT  XC(t)  h  napaMeTpoB  chctcmbi  PC(t)  • 

npil  3TOM  tB-tC>  Tod H  + 

^3arp?  r^e: 

•  Toon  -  BpCMfl.  IICOOXO/IIJMOC  RJ1SL  OOIiapy’/KCIimi  HCKa>KCIIHJI  WlljlOpMaHH h; 

•  T,aip  -  BpCMH.  IICODXO.THMOC  ,TJW  H3BJIClICIIH5I  H  nepe3aipy3KH  npaBHJIBHOH  HHijiopMaHHH. 

BeM  6ontme  A t  =  tB-  tc,  TeM  6ontme  b  o6meM  cjiynae  AX  ,  TeM  6ojibhihc  HanajiBHBie  B03My- 
inciiHjT  .TCHCTByioT  Ha  cucTeMy  b  tohkc  tB.  HeKOTopoe  yMeHBHieHne  A  A"  bo3moikho  nyTeM  nporH03a 
XC(t)  )  H  Pc(,)  Ha  MOMeHT  BpeMeHH  tB. 

Pa3JIHHHBie  MCTO.TBI  COXpailCHHII  IICJIOCTIIOCTH  -  «npaBHJIBHOCTH»  HIlljlOpMaHHH  B  CHCTeMe, 
ooccne'iHBaioT  cootbctctbchho  pai.TH'inyio  BcpoimiocTB  coxpaiicimyi  vctoh'ihbocth  chctcmbi  (pa3- 
JIHHHyiO  BCpOHTIiyiO  BeHHHHHy  B03MymeHHH  Ha  (j)a30Bi>ie  KOOp.THIiaTBI  CHCTeMBl)  B  MOMeHT  BOCCTa- 
HOBJieHHa  ynpaBJieHHa. 

2  Odiiapy'/Kciiiic  hckdvkchhh  i i i i (|>op mu iii i i i . 

MeTOflbi  aBTOMaraHecKoro  BoccTaiioBnciiiia  iipaBii.ii.noii  nii(|)opMamin 

McKa’/Kcnnsi  Hii(])opManHH  naiioojicc  npocra  o 6 h a p y  vk h  b  a  i  ot  c  h  npn  ee  xpaHeHim  hjih  npn  nepe- 
.nane  no  jihhhum  nepc/ia'in  .TamiBix.  B  ycTpoiiCTBax,  npeo6pa3yiomHX  niit|)opMaiinio,  HanpuMep  b 
npoucccope  LjBM,  sth  HCKaaceHiia  o6Hapy>KHTB  ropa3,TO  cjiovkiich.  Tax  KaK  ajiropiiTMBi  BCTpoeHHoro 
KOHTpona  h  .THamocTHKH  pca.THiyiOTca.  a  HHtjjopMaiiHH  b  CHCTeMax  npeoopasycTca  bo  BCTpoeHHBix 
LjBM,  to  BonpocBi  h 1 1 (|iop Mann o n no ii  vctoh'ihbocth  cjioikhbix  chctcm  ncjiccooopa'iiio  paccMaTpii- 
B3TB  npHMCHHTeJIBHO  K  BCTpOCHHBIM  B  CJIOIKHBie  TCXIIH'ICCKHC  CHCTCMBI  LjBM,  KaK  K  KpHTH'ICCKOMV 
B  CMBICHe  /10CTHVKCIIH5I  HIK])OpMaHHOIIIIOH  yCTOHHHBOCTH  3BCHy. 

06Hapy>KeHHe  0TKa30B  hjih  c6oeB,  npnBo,mnnnx  k  HCKaaceHiiio  wicjiop  Mamin,  moikct  oaaiipo- 
BaTBca  Ha  o6Hapy>KeHHH  hx  nocJic,TCTBnii  chctcmhbimh  cpc.TCTBaviH  -  ohh  npoHBUTCn  'icpci  k3koh-to 
HHTepBajI  BpeMeHH  B  Bi-Inc  OTKJIOHeHHH  ljia30BBIX  KOOp.THIiaT  CHCTCMBI  3a  .TOnyCTHMyiO  npn  Hop- 
MajiBHOM  i]i y n k n h o 1 1 h p o b a 1 1 h h  chctcmbi  odnacTB.  B  pe3ynBTaTe  KOMan/ia  Ha  no/iKjno'ieniic  pe3epBa, 
3arpy3KH  b  Hero  «npaBHJiBHOH»  HHijjopMamiH  hjih  Ha  peKOHijiHrypamiio  6y/ieT  noJiyneHa  c  6ojibiuoh 
3a,Tcp>KKoii  Kor/ia  npo/ioJivKaTB  padoTy  iicjibih  h  iiapo  HyviaTB  y>Ke  06  aBapiiiinoii  3aniHTe  chctcmbi, 
ecjin  oHa  eme  B03M0>KHa. 

IlojTOMy  HC-TccooopasHo  o6Hapy>KeHHe  HCKaiKemiH  HiiijuipManiiH  He  criaiBiBaTB  c  ovKiipaiiHCM 
npoaBJieHiia  oiiihoo'iiibix  coctoshihh  chctcmbi.  C  stoh  hc.tbio  nacra  npiiMCHHCTCH  cpaBHeHne  Ha  an- 
napaTHOM  hjih  nporpaMMHOM  ypoBHe  .nnyx  hjih  6oJiee  ojinopo/niBix  pe3yjiBTaTOB,  nojiyneHHBix  b 
ynpaBamomcii  bbihhcjihtcjibhoh  chctcmc  no  o.tiihm  h  tcm  vkc  hcxo.tiibim  .TamiBiM  no  o.tiiomv  h  TOMy 
>Ke  ajiropuTMy,  jih6o  no  pauiii'niBiM  ajiropiiTMaM,  ho  pemaiomuM  o.Tiiy  n  Ty  >Ke  sapa'iy.  HcnoJiB3y- 
CTCH  TaiOKe  annapaTHBIH  JIH6o  TeCTOBBIH  CaMOKOHTpOJIB  ycTpoiiCTB  chctcmbi  hjih  hx  B33HMHBIH  koh- 
TpoJiB  nyTeM  ooviena  kohtpojibhoh  niK])opManneii.  Bo3moikhocth  coBpeMeHHBix  bbihhcjihtcjibhbix 
Cpe.TCTB  II03B0.THI0T  3(|k])CKTHBIIO  HCn0JIB30BaTB  MO.TC.TIipOBailHC  OyMYHIHX  OT,Ta.TCIIIIBIX  COCTOHIIIHI  B 
KavecTBc  cpe.TCTB.  onpe.TC.THioiniix  HCKa5KeHne  nm])op Mamin  b  TeKymnii  momcht.  B  hckotopbix  cjiy- 
naax  3(j)(|)eKTHBHBIM  OKa3BIBaeTCH  KOHTpOJIB  TpacjjHKa  CHCTCMBI.  /J.aHHBie  MeTO/JBI  o6Hapy>KeHH^  HC- 
K3)KeHHH  HHijiopMaHHH  O 6.33.33 IOT  CymeCTBeHHO  MeHBUIHM  lanai.TBIBailllCM,  'I CM  nepBBiii,  TO  eCTB 
o6Hapy>KeHHe  iiapymciiHJi  hc.toctiiocth  HHijiopMaHHH  movkct  npoH30HTH  .to  toto  KaK  ohh  hjih  hx 
nOCJieaCTBHH  CTa.TH  paiJIH'IHMBI  B  iiobc.tciihii  chctcmbi. 

r.Tc  >Ke  b3htb  «npaBHJiBHyio»  iiii(|iopMannio  b  CHCTeMe  nocne  o6Hapy>KeHHoro  ee  HCKaiKeHiM? 
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ripn  pemeHHH  Bonpoca  aaiuHTBi  nn<})opMani-m  npoueccoB  ynpaBneHiin  ot  nocnencTBiin  coo  a 
huh  OTKa3a  jijul  npononacefflin  paooTbi  chctcmbi  nocne  nap  npo  Baniin  0TKa3a  B03M0)KeH  BapuaHT  c 
«OTKaTOM»  -  B03BpaT0M  npouccca  k  tohkc,  171c  penocTHOCTt  Hii(|)opMai[HH  6tiJia  ooccnc'iciia.  /lyin 
bo3mo>khocth  «OTKaTa»  Hy>KHO  3anoMHHaTi>  h  xpaHHTB  nii(])opMaiiHio  o  coctomhimx  nponecca  B  no- 
TeHUHantHBIX  TO'IKaX  B03BpaTa  -  KOHTpOUBHBIX  TO'IKaX. 

TaioKe  B03M0>KeH  BapuaHT  c  «nponycKOM»  -  npoaon>KeHneM  npoueccoB  ynpaBnemui  nocne 
BoccTaHOBJieHim  pa6oTocnoco6HOCTH  no  Teicymen  HH^opMaunn  b  tohkc  ycTpaiicinin  HencnpaBHOCTH 
nnn  c6on.  3to  cnpaBe/piuBO  /uni  cnyuaeB  npoueccoB  6e3  naMirm. 

Bo3MO>KeH  BapnaHT  «iicnpaBncimn»  nmjjopMaunn  nyTeM  3aMeHBi  HeBepHon  nn^opMaunn  b 
ycTponcTBax  cncTeMBi  Ha  npaBHJiBHyio  H3  iaBcpovio  pa6oTocnoco6HBix  n  napanneuBHO  paooTaioiiiHX 
ycTponcTB.  BoiMOVKiio  HcnpaBneHiie  HHtJiopMannn  H3  chctcmbi  6onee  bbicokoto  ypoBim  nepapxnn. 

Mcto/ibi  annapaTHoro  viavKopupoBaimyi  (ronocoBaHiin)  npn  ncnonHeHnn  Ka>K/ioii  ManiHHHon 
onepannn  b  TponpoBaHHon  I  IBM  chctcmbi,  a  TaK>Ke  h36bitohhoto  o t k a3 oy c to huhbo to  KoniipoBaimn 
npn  xpaHeHHH  n  nepeuaue  Hiu|>opMaiiHH  ooecneniiBaioT  ncnonB30BaHHe  h36bitohhocth,  o6Hapy>Ke- 
Hue  ohih6kh,  BoccTaHOBJieHne  npaBHJiBHOH  HHcjiopMauHH  b  tchchhc  oniioii  MauiHHHOH  onepamiH  Ha 
annaparaoM  ypoBHe  h  He  Tpe6yeT  hh  «OTKaTa»  hh  «nponycKa». 

IIo3TOMy  /lamiBic  mctohbi  CKopee  OTiiocnTcn  k  mcto/uim  iipe/iOTBpameimn  napymcnna  uenocT- 
hocth  Hii(])op\fanHH.  ueM  k  MCTOpaM  ee  BoccTaHOBJieHHa  nocne  HCKaaceHun. 

TaKTHKa  ncnonHeHnn  KOHTponBHOH  npoiicnypBi  /inaniocTHKH  0TKa3a  (coon)  ponncna  yuHTBiBaTB 
n  ocn  cp  o  b  a  Ten  b  n  o  c  t  b  BBipa'in  n  iipucvta  KOMau/i  h  HHifiopMaunn  bo  BCTpoeHHOH  I  IFF  VI,  o6paiueHHH 
ee  k  6a3e  /lamiBix. 

Be3  yueTa  3toto  ncnonHeHne  «OTKaTa»  nnn  «nponycKa»  He  oGecneuiiBaeT  npaBHHBHoro  cjiyHK- 
nnoimpoBanun  chctcmbi  b  nanbiiciimcM. 

3  ABapuHHan  3amiiTa 

B  o6iueM  cny'iac  «OTKaT»  c  uenBio  nony'ieimn  npaBUHBHOH  nii(})opMaunH  unn  /laiiBiieiiiiieii  pa- 
6otbi  chctcmbi  nocne  coon  nnn  oTKaaa  moatio  ocymccTBnnTB  b  upyroc  ycToii'iiiBoe  cocTomine  cuc- 
TeMBI.  3Ta  B03M05KH0CTB  IipHBOUHT  K  MCTO/iy  OOCCnCHCIlIM  pa60T0Cn0C06H0CTH  CHCTeM  npn  OTKa- 
3ax,  KOTOpBIH  Ha30BeM  «aBapHHHOH  3aiUHTOH». 

3tot  mctoh  CBman  c  opraHH3auHeu  pononiiHTcnBiioro  ycToii'iHBoro  cocTonnnn  chctcmbi,  npn 
HaXO)KUCHHH  B  KOTOpOM  OTKa3  MO'ACT  6BITB  yCTpaHCH  H  ee  pa60T0Cn0C06H0CTB  BOCCTaHOBneHa.  flo- 
nonHHTenBHBie  ycTOUHUBBie  cocTonnnn  chctcmbi,  bo3mo>khbic  xoTn  6bi  nnn  uacra  nanooncc  3 1 1  a rr h - 
mbix  ee  <|)a30BBix  KoopunnaT.  h  mcto,tbi  ncpcBona  b  hhx  /iohaiibi  6bitb  onpencnciiBi  npn  npoeKTH- 
poBaHHH  chctcmbi.  HanpuMep,  nnn  KA  uononunTcnBiioMy  ycToii'iiiBOMy  cocTonnnio  cooTBeTCTByeT 
UBH>KeHHe  no  op6iiTe  HC3  6e3  yraoBou  opneHTaunn  ero  CBnaamiBix  oceu. 

F^ acc m a Tp n b a c \i a n  nance  «aBapniinan  3aiuHTa»  oainpycTcn  Ha  «mhtkom  0CTaH0Be»  chctcmbi 
npn  B03HHKH0BeHHH  0TKa30B  h  o6Hapy>KeHHH  HCKa'/KCHHn  Hiit|>opManH H  h  iiepeBouc  ee  b  uorionnn- 
TenBHoe  ycToii'iiiBoe  cocTonnnc  «nepBOHauanBHoro  3anycKa». 

«VlnrKHH  ocTaHOB»  uojta'cii  oSecneunBaTB,  Kax  moaho  6onee  opraHH30B3HHoe  h  npu6nH)KeH- 
Hoe  k  HiTaTHOMy  BBiKmoueHiie  annapaTypBi  chctcmbi,  hto  npcnnTCTBycT  pa3BHTHio  aBapHiinoii  cu- 
TyamiH  h  ooccnc'niBacT  oTcyTCTBiie  Heo6paTHMBix  nocncpcTBiiii  ot  OTKa3a  /inn  chctcmbi,  OKpyAaio- 
iueu  cpenBi  h  HH(J)opMaHHH .  3thm  caMBiM  «MnrKHH  0CTaH0B»  co3naeT  ycnoBim  nnn  BoccTaHOBneHiin 
pa6oTocnoco6HOCTH  chctcmbi  h  /lanBiiciimcro  ee  ycToii'iHBoro  (|>ynKiiHoimpoBaimn  nocne  npoBC/ic- 
11  nn  cooTBeTCTByioiunx  peMOHTHBix  Mcponpumnii. 

06Hapy>KeHHe  napyincimn  uenocTHOCTH  nn(|iopMaiiHH  h  ee  BoccTaHOBneHiie  b  cnoncHon  tcxiih- 
uecKOH  cucTeMe  movkct  3aHHMaTB  onpcucncnnoc  Bpcvin.  Emc  ooninncc  Bpcvin  movkct  3aHHMaTB  boc- 
CTaHOBneHiie  pa6oTocnoco6HOCTH  n  pecTapT  chctcmbi,  HanpuMep,  nyTeM  Bircceimn  h3mchchhh  b 
nporpaMMHoe  ooccncicnnc.  Hcnom/iOBannc  aBapniiHOH  3aiuHTBi  «c  vinrKHM  0CTaH0B0M»  rioiBonncT 
coueTaTB  6BicTpyio  pcaKiimo  chctcmbi  Ha  otk33  c  iio/iKnio'icimeM  k  unarnocTHKC  h  BoccTaHOBneHHio 
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pa6oTocnoco6HOCTii  chctcmbi  3 kc nn y a t  it  p  y  10  m  c  ro  nepcoHajia  hjih  chctcmbi  6onee  bbicokoto  ypoBHa 
nepapxiiH. 

3aKJiiOHeHHe 

Ee3onacHOCTB  niK|)opMannoimi>ix  BtaHMO/iCHCTBitii  b  cutokhbix  ciiCTeMax  onpeaenneTca  tainn- 
meHHOCTBio  HHtJiopMamiH  h  noxmepaciiBaiomeH  HHtJipacTpyKTypti  ot  cnynaHHBix  jih6o  npeflHaMepeH- 
HBIX  B03/1CHCTBHH.  KOTOpBIC  MOiyT  HaHeCTH  ymep6  Cy6l>eKTaM  HII(|)OpMaHHOimi)IX  B03/1CHCTBHH. 

laiUHTa  HIK])OpMai[HH  B  CJTO/KIIBIX  TCXIIH'ICCKHX  CHCTGMaX  He  CBO/tHTCSt  HCKJHOHHTeJIBHO  K  3a- 
ipHTe  ot  nccaiiKHHOimpoBaimoro  /lociyna  k  Hen.  CyOBCKTBi  HHcjtopMaitHOHHbix  OTHomeHHii  MoryT 
Hecra  ymep6  h  ot  npcKpaineima  (ftyiiKnuonupoBaima  cucTeM  b  pctyjtBTaTC  0TKa30B  annapaTypti  h 
ohih6ok  no. 

P acc m a Tp h b a ct c a  .TBa  nanpaBJtcnirst  tamitTBi  ini(])opMai[HH: 

•  irc/ionyiHeimc  HapyrnemtH  ucjioctiiocth  nn(])opMai[HH  b  cucTeMe  nyTeM  ooiiapyAXiiHH  aTaic; 

•  BoccTaHOBJieHne  HCKatKeHHOH  iin(|)opMai[HH  b  cucTeMe  nyTeM  oonapyvKcimst  HCKa5KeHHH  h  npn- 
/lairnfl  cucTeMe  cbohctb  i-mcJtopMaHHOimoH  ycToiiniiBOCTH. 

Mcto.t  ooccnc'icimst  Hn(])opMaiiHoimoii  vctoh'ihbocth  paccMOTpeH  tuts  cay'iacB  HapymeHna 
penocTHOCTH  Hii(|)opMai[HH  chctcmbi  npn  OTKa3ax  (c6oax)  annapaTypBi  n  omn6Kax  no.  Hn(|)op\ia- 
HHOHHaa  ycToii'iHBOCTB  b  3tom  cjiynae  CBa3aHa  c  Hccnc/iOBaimcM  /tHiiaMHHCCKoii  ycToii'iHBOCTH  ciic- 
TCMBI. 
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onpoc,  Kpumepuu  hojiuhuh  cpuenux  u  noMnao/cnbix  nejienuu,  KOJiimecmeembie  otfeuKu  Kpumepuee  no 
pejyjibtnamaM  oKcnepuMeuma,  noebnuenue  uyecmeumejibHocmu  u  Guanpodeucmeim  Mernoda 

Abstract 

The  digital  codes  monitoring  results  at  the  output  of  system  for  radial  clearances  measuring  in 
gas-turbine  engines  (GTE),  provided  by  the  method  of  stall  and  surge  phenomena  detecting  on 
basis  of  blades  vibration  determination,  are  given.  These  results  were  obtained  during  GTE  block 
tests  when  the  engine  worked  at  steady-state  conditions,  at  transient  conditions  and  during  putting 
it  in  surge  state.  The  estimated  criterions  based  on  experimental  results  are  given.  These  criterions 
are  the  blade  codes  average  values  ratios  during  several  periods  of  rotor  revolution  when  the  stall 
and  surge  phenomena  are  absent  and  exists.  The  way  of  sensitivity  increase  of  proposed  method  is 
suggested.  It  efficiency  is  proved  by  experimental  results.  The  measuring  system  use  single-coil 
eddy-current  sensors  and  their  multistroboscopic  scanning  during  several  periods  of  GTE  rotor 
revolution. 

Bse/teHne 

B  pa6oTe  [1]  rip HBO/trtTca  ornicamie  MCTO/ia  oonapy/Kcniin  cpwmiux  it  rio\ma>Kni,ix  stBJieHHH  b 
ra30Typ6nHH0M  /iBi-iraTcnc  (TT/l.)  no  KoneoanmiM  TopnoB  nonaTox  b  KOMnpeccope.  Mcto/i  npe/ty- 
CMaTpiiBaeT  npiiMeHemie  o/inoBHTKOBoro  BitxpeTOKOBoro  paTHHKa  (OBT/],)  b  cocTaBe  chctcmbi  H3- 
MepemM  n  KOHTpona  pa^najitHBix  3a3opoB  (P3)  vtoxny  TopnaMH  nonaTox  n  TopnoM  /taTnnxa,  ycTa- 
HOBJieHHoro  Ha  CTaTope,  a  Tax5xe  ncnonB30BaHHe  \iyn bt h crpo 6oc ko ntraec ko ro  onpoca  /taTHtrxa  [2]. 
npc.TnoaaracTCH  MOHitTopitHr  im(]ipoBBix  ko/iob  b  KaHane  H  tMcpcnrni  3a3opa,  a  TaioKe  onpe/tcncimc 
Texymnx  iiia'icniiii  xpHTepiia,  npe/iCTaBJiaiomcro  oTHomeHite  cpc/umx  uia'icimii  ko/iob  no  nonaT- 
KaM  3a  HecKontKO  nepno/tOB  Bpamcniw  poTopa  b  pa  dob cm  pe)XHMe  paooTBi  /jBnraTeJia  n  b  coctojuihh 
noMna>Ka. 

O/ptaxo,  ormcanria  MCTO/ia  hmciot  hhcto  TeopeTHUccxHH  xapaxTep,  k  TOMy  >xe  b  hhx  OTcyrcT- 
ByioT  xaxne-nnGo  3  x  c  n  e  p  h  m  c  n  t  an  b  n  b  i  c  no/iTBepvK/icniw  MCTO/ia. 

riooTOMy  b  nacTotmieii  pa6oTe  npiiBo/ntTca  3xcnepnMeHTam>Hbie  /laniiBic,  nonyneHHtie  cncTe- 
moh  H3MepeHiDi  P3  npn  ctcii/iobbix  ncntiTaHnax  KOMnpeccopa  TTfl  xax  b  paoo'icvi  poxnrvie,  Tax  n  b 
cocToaHitn  iio\tna>Ka,  a  Taxace  xonnnecTBeHHBie  oneHxn  xpnTepna,  nan/tcmiBie  no  pctyjiBTaTaM  axc- 
nepnMeHTa..  KpoMe  Toro,  b  pa6oTe  npe/uiaracTca  cnoco6  iioBBiincnim  n y bctbhtcjiijHOCth  MCTO/ia 
oonapyvxcnini  cptiBHBix  n  noMna>XHi>ix  HBneHHH  n  cnoco6,  ooccnciMBaioini-iH  6onee  Bbicoxoe  obict- 
ponciiciBHC  b  o6Hapy>xeHHH  sthx  tm/icnuM,  3(Jh])ckthbiioctb  xoTopbix  Tax>xe  n o/it b  epvK/ia ctc a  sxc- 
nepnMeHTajibHbiMH  /laniiBiMH. 
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1  Pesyjihi  a  i  hi  aKcnepmvieHTa 

B  xo.tc  ctciitobbix  HcnbiTaHHH  KOMnpeccopa  bbicokoto  aaBnefflia  TT^1  roynanHGB  ero  xapaK- 
TepiicTHKH  b  CTannoiiapiiBix,  ncpexoniiBix  peaciiMax  h  npn  noMna>Ke.  Hapany  c  Tpa/pnpiOHHOH  H3- 
MepHTenbHoii  annapaTypoii  b  cocTaB  CTCii.Tonoro  ooopy.TOBaima  6biJia  BKnio'icna  ciiCTeMa  H3Mepe- 
mia  P3,  ncnojiB30BaHne  KOTopon  n  p  c.iy  c  m  arp  h  b  a  hoc  b  nporpaMMOH  ncntiTaHUH.  lloTpooiioc  oimca- 
Hue  tcxiih'icckhx  n  nporpaMMHbix  cpc.iCTB  chctcmbi  HivicpciiHa  (CH-01)  npiiBCTCiio  B  pa6oTe  [2], 
npuneM  CH-01  -  3to  nepBaa  m  cepnii  chctgm  HiMcpcnna  P3,  nporpaMMHoe  ooccncneime  KOTopoii 
peanH3yeT  Myn bt  h cTpo ooc ko  n  h  n  ec  kh ii  onpoc  OBT/l-  B  cootbctctbhh  c  MyaBTHCTpoGocKonunecKHM 
onpocoM  b  Tcicimc  Kaacroro  nepiio.ua  Bpanieima  porapa  Ha  HBMcpiiTcnBiiBic  ncim  OBTfl  nonaioTca 
naKCTBi  HMnynbcoB  raiTaiomero  HanpaaceHHH,  npiincM  hhcho  HMnynBCOB  b  naKCTC  paBHO  micny  koh- 
TponupyeMtix  nonaTOK.  Ha  KaacrOM  nocne/iyiomeM  ooopoTC  poTopa  naKCT  HMnynBCOB  cvicmacTca 
OTHOCHTenbHO  npc,TBi,3ymcro  Ha  mar  THCKpcTii3annn.  Hhcho  tbkhx  naKeTOB,  paBHoe  nucny  o6opo- 
tob  porapa,  b  tc'iciihc  KOTopBix  npoiicxofliiT  npeo6pa30BaHHe,  onpeaenaeT  ero  tthtctbiioctb.  Bbi- 
xothbic  cun  ran  bi  113  mc  p  htct  b  1 1  bi  x  iieneii  npeoGpaiyioTca  b  hik|)pobbic  ko.tbi.  H3  kotophx  (JiopMiipy- 
lOTca  MaccHBbi  TaHHBix  no  Kaacron  noriaTKC.  npn  OTcyTCTBHH  KOJieSaHHH  TopnoB  nonaTOK  b  KaacrOM 
MaccuBe  naonionaroTCH  MaKCHMyMbi  kotob,  KOToprac  cooTBeTCTByioT  hckombim  P3  Mcacay  TopnaMii 
nonaTOK  h  'iyBCTBHTcnBirBiM  3JieMeHTOM  (H3)  ^ aTHHKa,  ycTanoBncnnoro  Ha  CTarape.  no  viaKcn- 
MariBHBiM  iirancrmyiM  ko.tob  naxonaTca  (Jihhi'icckhc  inaneniia  P3,  KOTopBie  (JiHKCiipyioTca  b  bbixot- 
hbix  npoTOKonax  chctcmbi.2 3  Onnaxo,  b  xo.tc  HcnBiTaHHii  KOMnpeccopa  b  CTannonapnoM  h  KBa3HCTa- 
HHOHapHOM  peaomax  (KOToptie  cooTBeTCTByioT  HiTaTHOMy  peaciiMy  TKcnnyaTann  n  chctcmbi  CH-01) 
npon3BOTnnca  bbo.t  TBurarena  b  coctojiiihc  noMnaaca  .ana  iiiyncniia  noBCTcniia  H3MepiiTenBHBix 
KaHanoB  CH-01.  npn  3tom  perncTpupoBanHCB  He  tojibko  MaKCHMyMBi  ko.tob.  no  KOTopBiM  b  coot- 
BeTCTBHH  C  MynBTHCTpOOOCKOnil'ICCKHM  MCTO.TOM  BBIHHCniUIHCB  P3,  HO  H  BCe  OCTajIBHBie  pe3yHBTaTBI 
i[H(|)poBoro  npcoOpaiOBaniia  ’.  3th  pe3ynBTaTBi  coaepacaT  BaacHyio  nii(j)opMannio  ana  no.TTBcpvKTC- 
HHH  B03M05KH0CTH  npaKTHHCCKOrO  H C ITOH B30 B a II H H  M CTO.Ta  OOIiapyA'CIlH JI  CpBIBHBIX  H  noMnaacHBix 
aBJieHHH  no  KoncoaimaM  nonaTOK,  npcnnovKcnnoro  b  paooTC  [1], 

OBT/l  6biiih  ycTaHOBneHBi  Ha  5  h  9  CTyncnax  KOMnpeccopa,  npiiocM  pe3ynBTaTBi  npeo6pa30Ba- 
mia  (J)HKcnpoBanHCB  no  5  CTyneHH  Ha  KaacTOH  neTBepTOH  nonaTKe,  a  no  9  CTyneHH  Ha  KaacTOH  naToii. 

Bbo.t  TBiiraTena  b  noMnaacHoe  coctoihihc  ocymecTBnanca  nyTeM  no/pKama  KOMnpeccopa  to 
cpBiBa  c  noMomBio  perynupyeMoro  conna.  CHanana  ycTanaBniiBanca  jaTaniiBiii  peaciiM  no  nacTOTe 
Bpamcnna  porapa  c  nonHOCTBio  otkpbitbim  connoM,  a  3aTeM  c  iiomoiubio  ctcii.toboh  chctcmbi 
ynpaBnefflia  yMeHBiuanacB  nnoma.TB  conna  BnnoTB  to  noTepn  ycToii'iHBOCTH. 

rip II  B03HHKH0BCHIIH  CpBIBHBIX  H  nOMnaaCHBIX  HBnCIlHH  TOpUBI  nonaTOK  COBepiUaiOT  KOTCOa- 
TenBHoe  tbhvkciihc  h  OTKnonaioTca  ot  nonoaceHiiii,  xapaKTepHBix  ana  OcccpBiBiioro  h  6ecnoMnaacHO- 
ro  cocToaHiia  KOMnpeccopa.  npn  HanHHHH  cTporoii  cniixpoiiHiannn  onpoca  OBT/l  c  iionovKciincM 
3aMKOB  nonaTOK  OTHOCHTenBHO  aaTHHKa  Konconiomucca  Topnia  nonaTOK  b  momchtbi  onpoca  aaT'in- 
kob  OKa3BiBaioTca  b  HenpeacKa3yeMBix  nono5KeHHax  OTHOCHTenBHO  cbohx  3aMKOB,  a  pe3ynBTaTBi  H3- 
MepeHHH  -  XaOTHHHBIMH  [1], 

Ha  pucyHKe  1  npeacTaBJieHBi  tbc  rpynnBi  3aBHCHMOCTen  h3mchchhh  Koaa  KaK  ([lynKnmi  HOMepa 
naKeTa  (nepnoaa)  ana  nonaTOK  (i  =  1,  2,..,21)  Ha  5  CTyneHH.  nepBaa  rpynna  (C cooTBeTCTByeT 
CTaunoHapHOMy  peaciiMy  (pucyHOK  1,  a),  BTopaa  (C2,(/())  OTpaacaeT  Hanano  cpbibhbix  h  noMnaacHBix 
aBneHHH  (pucyHOK  1,  6). 


1  II Mccrcsi  b  is 1 1; iy  KOMnpeccop  TisHi  arcjrsr  HK-86,  cepua  Hcni.naiiiiii  KOToporo  npoBo.iHJiaci.  Ha  caciBiax  HIIO  «Tpyn»  (inane 
CHTK  hm.  H.fl.  Ky3HepoBa)  b  1988  r. 

2  PlMeHHO  3th  .aaiiiiiae  Hanuin  OTpaacemie  b  OTHeTax  iipe.aiipHM  imi.  cocTaBJieHHbix  no  MarepnajiaM  iicin.riamiii  .iism  aic.iM  HK- 
86. 

3  nojiyneHHbie  .aaiiiiiae  .ajin  iejiiaioe  BpeMa  ocraisaancb  Heo6pa6oTaHHbiMH  ii  b  omen  npenipiiMnni  no  MaTepnanaM  ncnbiTaHiin 
.'IBHi  ane.Bi  HK-86  He  nonami.  B  to  )Ke  BpeMa  onn  coxpanniiHCb  b  apxnBe  pa3pa6oTHHKOB  CH-01  -  eonpy./niHKOB  CaMapcKoro 
f|i[n.inaaa  Hiienn  ry  ia  \iaimiiioise.iciimi  (Hbme  linen  n  ry  r  npoo.ieM  ynpaBJieHna  cnoacHbiMH  cncTeMaMH  PAH). 
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Cu 


6) 

PiicyHOK  1  -  3aBHCiiMOCTH  KOflOB  ot  HOMepa  naKeTa  (nepncma)  npn  OTcyTCTBHH  h  HajiHHHH  (C2,(A:)) 

cpbiBHBix  h  noMna>KHbix  flBJieHHH  jxjisi  rpynnbi  KOHTpojinpyeMbix  nonaTOK 

(7=1 , 2,.  ..21,  cTyneHb  5,  3aMepw  31,  32). 

H3  rpa(])HKori  cac/iycT,  hto  npn  CTaiu-ionapnoM  pevKHMC  (oTcyTCTBiiii  cpbiBiibix  h  noMnaacHbix 
JIBJieHHH)  3aBHCHMOCTH  Ct(k)  JSflSl  BCeX  JIOnaTOK  HMeiOT  H.lCIITH'niBIH  XapaKTep  C  HBIIOBBipa’/KCnilBIM 
MaKCHMyMOM  npn  cpaBiiHTC.iBno  He6ontinoM  pa36poce  h  OTK.ioncimyix  ,ipyr  ot  ,ipyra.  HanporaB, 
noHB.icimc  Ko.icoaimii  nonaTOK,  CBfliaimbix  co  cpbiBiibiMH  11  noMnamoiMH  hbjichhumh,  HapymaeT 
npe>KHioK)  H.icnTH'inocTB  h  npiiBo.iHT  k  xaoTHHHOMy  H3MeHeHHio  ko/iob  ot  HOMepa  naKeTa  (nepno- 

4a)  (C2(k)). 
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AHanorHHHtie  3aBHciiMOCTH  noJiyneHbi  /ura  rpynnbi  KomponnpyeMbix  nonaTOK  (7=1,  2,...21)  Ha 
9  CTyneHH,  ho  b  nacToamcH  pa6oTe  ohh  He  npiiBOJiJiTCJi.  O/inaKO,  nonyHcimuc  /lamibic,  KaK  h  /laii- 
Htie,  npe/iCTaBJicmibie  Ha  pncyHKe  1,  Hcnonbaonairbi  npn  nocTpoeHHH  3 a b h c h m o ct c h  cpe/iiiiix  3Ha- 
neHHH  ko/iob  no  HHCJiy  nonaTOK  ot  HOMepa  naKCTa  (nepnojia)  Ha  Tex  >Ke  CTyneiiHX  KOMnpeccopa  - 
rpat])HKOB  c  Ha  pncyHKe  2,  a,  cooTBeTCTByiomHX  5  CTyneHH,  a  Ha  pncyHKe  2,  6  -  9  CTyneHH. 


PacyHOK  2  -  3aBHcnMocra  ycpe^HeHHbix  no  nonaTKaM  3naHennii  koaob  ot  HOMepa  naxeTa  (nepnona) 
npn  OTcyTCTBHH  ( C,  ( k ) )  n  HajiHHnn  (  C,  ( k ) ,)  cpbiBHbix  n  noMnaacHbix  SBJieHHH 
(/=  1 , 2,.  ..21,  CTyneHb  5,  3aMepbi  31,  32  (a)  n  CTyneHb  9,  3aMepw  23,  24  (6)) 


OneBH^HO,  hto  rpac|)HKH  C,  (k)  coxpaimioT  (flop  My  hcxo/uibix  3aBHCHMOCTen  C|,(/c)  h  HMeiOT 
jibho  Bbipa>Kcnnbiii  MaKCHMyM,  KOTopbiii  c  hoabjiciihcm  Kone6aHHH  nonaTOK  iicicjacT  npn  coxpaHe- 
hhh  iic'jiiaHHTCJibiibix  nynbcauHH  Ha  rpaiJiHKC  C2(k)  (mo>kho  ovKM/iaTb  ^ajibHenniee  CHH5KeHHe 
nyjibcauHH  npn  yBennneHUH  HHCJia  KOHTpoJinpy eMtix  nonaTOK  Ha  oochx  cTyneiiflx). 


BMecTe  c  TeM,  xapaKTep  h3mchchhh  f]iy i iki ihh  C,  ( k )  h  C,  ( k ) ,  nojiyncniibix  no  pciyabTaTaM 
OKcnepHMeHTa,  b  hc.bom  no/iTBep>R7iacT  TcopcTH'iecKHC  no.ao>Kcnii>i  MCTO/ia  oonapyvKcima  cpbiBHbix 
H  IlOMIiaVKIlbIX  HBJICIIHH,  H3H05KCHH0T0  B  pa60Te  [1].  Te  5Ke  3 kc ri cp h m c i nan b II bl c  nanilbic  6 burn  hc- 
riOJib'jOBaiibi  rjisl  ohciikh  KpinepHsi 


(1) 


ZZ^ 

1=1  k=\ 

ZZC« 


PTC  Cub  Clik  —  KOAbI  npn  OTCyTCTBHH  H  HajIIlHHH  KOJIcGailHH.  C\(k) 

Ilpn  n,,=2 1  h  K=  30  Ha  5  CTyneHH  KpiiTepun  q  cocTaBnaeT  1.15,  a  Ha  9  CTyneHH  -  1.7,  npii'icM 
cornacHO  [1]  noporoBoe  anaHeimc  KpuTcpna  q  (c/lrop)  BbionpacTCH  MOK/iy  q  =  1  h  naii/icniibiMH  hh- 
CJIOBBIMH  inaHCHHHMH  q. 

B  to  5Ke  Bp  cm  si  pa3JiHHH5i  b  iiia'icnHsix  q  Ha  oochx  cTyneHJix  (npn  npo'inx  paBiibix  ycnoBiuix) 
BecBMa  cymccTBCimbi  h  onpeneJimoTcii  KaK  iicH/icnTH'inocTbio  napaMeTpoB  h 3  m  c  p  htc  jt  b  n  bi  x  KaHanoB 
c  OBT/],,  TaK  h  pa3JiHHH5iMH  b  noBC/icnim  nonaTOK  Ha  oochx  cryneHax  KOMnpeccopa  npn  cpbiBHbix  h 
noMna>KHbix  hbjIciihjix.  IloaTOMy  OKOiniaTc.abnbm  Bbi6op  noporoBbix  iiia'icniiH  c/[Iop  hoji'/Kcii  y'lHTbi- 
BaTb  h  n  .1  h  b  h  ,t  y  a  a  b  h  b  i  e  oco6chhocth  H3MepHTenbHbix  KaHanoB  h  o6beKTa. 
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LI V  B  C  T  B  H  T  CP  B 1 1 0  C  T  B  MCTOpa  K  o6Hapy)KeHHIO  C'P BIB II BIX  H  nOMna>KHi>IX  PBPeHHH  MOVKIIO  XapaKTe- 
pn30BaTL  pa3HOCTLio  q-  1,  KOTopaa,  cy nz  no  iiaiipemiBiM  hhcpobbim  ouemcaM,  HeBenHKa  n  Ha  5  CTy- 
neHH  cocTaBJiaeT  Bcero  0. 15. 

CpaBHHTOJIBHO  HH3Kaa  'iy  BCTBHTCPBIIOCTB  H  IICBBICOKOC  OBICTpOPCilCTBHC  (pPHTCPBIIOCTB  npO- 

uepypBi  cocTaBima  30  nepnopoB  Bpameima  porapa  (K  =  30))  -  sto  iiepociaTKii  paccMaTpHBaeMoro 
MCTona. 


2  IlOBbllllCIIIIC  HyBCTBHTeJIbHOCTH  H  SbICTpOpeHCTBHH  MeTOfla 


npHHHHOH  CIIHVKCIIHJI  HyBCTBHTeJIbHOCTH  MCTOpa  K  o6Hapy)KeHHIO  CpbIBHbIX  H  IIOMna'/KIIBIX  HB- 
jieHHH  (KOJieOaHHH  nonaTOK)  aBJiaeTca  HHBePiipoBaHiie  HucnHTena  h  3iia\iciiaTcaa  BBipavKciniJi  (1)  c 
yBeJiHHeHHeM  Hiicpa  K,  npn  kotopom  KpuTepiiH  q  yMCiiBinacTca  h  CTpeMHTca  k  cphiihuc. 

B  npcpparaeMOM  cnocooc  iiobbiiiicithh  HyBCTBHTePBHOCTH  (n.H.)  hhcjio  naKCTOB  (nepnopoB)  or- 
paHHHHBaeTca  h  Bbi6npaeTca  paBHbiM  pa3HOCTH  kK  -  kH,  rpe  kK,  kH  -  HOMepa  naKeTOB  -  kohchhoto  h 
HanajibHoro  cootbctctbchho  (Ha  pucyHKe  2  kH  h  kK  orpaHHHUBaioT  oopacTB  iiaiiooPBiimx  3HaHeHHH 
C  ).  ripn  3TOM  BBipa>KCIIHC  (1)  npHHHMaeT  Blip 


(2) 


EEC, 


EE^ 


ITpn  cy>KeHHH  pnana30Ha  h3mchchhh  k  h  BBiOope  kH  =  12  n  kB  =  20  3HaHeHiia  qn  H  ,  HailpeHHBie  c 
noMombio  BBipa>KciiHJi  (2),  B03pacTai0T  po  1.66  Ha  5  CTyneHH  h  3.17  Ha  9  CTyneffli.  3to  oiiiaHacT 
oopcc  HeM  TpexKpaTHoe  noBbimeHne  1  iy bctbhtcpbhocth  (q,,,,  -  1)  Ha  o6enx  cTynciuix  KOMnpeccopa. 

Aiiaaii3iipya  bo3mo>khocth  iiobbiiiiciihji  OBicTpopciicTBiip  (n.6.)  MCTopa,  iicooxophmo  oTMe- 
THTb,  hto  ooiiapyAxime  KOPCOaimii  ponaTOK  b  npiiHunne  bo3mo>kho  h  3a  opmi  ncpnop  Bpamciiiui 
poTopa  npn  h c 1 1 oa b 3 o b a 1 1 ii ii  topbko  opuoro  naKCTa.  B  stom  cpynae  (])HKcanna  Kopori  b  KaHane  OBTfl 
pop>Kiia  ocymecTBJMTbca  b  momchtbi  npoxovKpcinui  nciiTpa\in  3aMKOB  ponaTOK  otiiochtcpbiio  lI3 
paTHHKa. 

Ecph  Kopcoaimsi  oTcyTCTByioT,  a  iiiriiobi  nepa  PonaTOK,  CBaiaiiiibic  c  ciipobbim  boipciictbhcm 
ra30Boro  noToxa,  npeHeOpemiMO  Mapbi,  to  iiiaHeiiiui  Kopori  ppp  Bcex  ponaTOK  6ypyr  MaKCHMaPbHbi. 

Ecph  KOPCOaimaMH  oxBanciibi  Bee  PonaTKH,  to  neposiTiiocTB  nonapaimp  Topua  ponaTKH  b  30Hy 
HyBCTBHTePbHOCTH  PaTHHKa  CymeCTBeHHO  CIlHVKaCTCa.  H  iliaHCHIIJI  KOPOB  B  Te  >Ke  MOMCHTBI  BpeMeHH 
yMCiibiiiaioTca. 

B  KanecTBe  KpiiTcpiia  nanapa  KOPCOaimii  movkiio  ncnoPb30BaTb  BBipavKcime 


rpe  Ci,( 3.ji.)  h  C2,-(3.ji.)  -  kopbi  b  momcht  npoxo>KpeHHa  ueHTpaMH  3aMKOB  ponaTOK  (3.P.)  mhmo  H3  paT¬ 
HHKa  npn  OTCyTCTBHH  II  HaPHHHH  KOPCOailHlj  COOTBCTCTBCHHO. 

Ha  pucyHKe  3  npepcTaBPeHbi  otchctbi  Cu  h  C2i,  riOPy'ieiiiiBic  b  tchciihc  ophoto  nepnopa  Bpa- 
iHCimyi  porapa  (k  =  17)  Ha  9  CTyneffli  b  momchtbi  npoxovKpeimyi  HCiiTpoB  3aMKOB  ponaTOK  i  =  1,2,..., 
21  H3  OBTfl.  AHaPOTHHHBie  paHHBie  nopyHeHBi  h  Ha  5  CTyneHH.  H  Te  h  ppyrne  paHHBie  ncnoPB30- 
BaHBi  ppp  pacneTa  KpuTepiiH  qn5  (BBipavKcimc  (3)).  Ero  BiiaHeiimi  pocraraioT  2.28  Ha  5  CTyneHH  h 
3.94  Ha  9  CTyneHH. 
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PucyHOK  3  -  Pe3yjibTaTH  otchctob  C 1,  h  C2;  3a  oqqq  qepnoq  Bpaiqeqqa  poTopa 
(£=17,  CTyneHb  9,  3aMepw  23,  24) 


3aKJiioHeHHe 

Pe3yni>TaTbi  3Kcnepn\icnTa,  nonyneHHbie  b  npoqcccc  ctcimobbix  ncnbiTaHnn  KOMnpeccopa 
TTfl,  MO/lTBep/lHJIH  OCHOBHbie  TCOpCTHBCCKHC  nOJIOKeHIW  MCTO/ia  OOIiapyA'CIlHH  CpBIBHBIX  H  nOM- 
na>KHbix  aBneHHH  no  KoncoaimsiM  nonaTOK  n  B03M0)KH0CTb  ero  npaicmnecKOH  peajiH3annn.  B  to  >Ke 
BpCMfl  KO-BH'ICCTBCnilBIC  OHCIIKH  HCnOJIB3yeMOrO  B  MCTO/IC  KpHTCpHH.  IiaM/iamblC  no  BKCnepUMCII- 
TajIBHBIM  nailllBIM,  nOKa3ajIH  CpaBHHTeJIBHO  HOBBICOKyiO  1 1 y B CT B H TCJI B II OCT B  MCTOna  K  KOHTpOJinpye- 
MBIM  aBJieHHJIM  npn  HH3KOM  6 BICTp 0 .1 C H CT B H H .  ripC/lTIOVKCnBI  CnOCo6bI  IIOBBIIIICIIMM  HyBCTBHTeJIBHO- 
CTH  n  OBICTpO.TCiiCTBHH.  KOTOpbie  TaiOKe  nO.TTBCp>K,TaiOTCJI  3KCnepHMeHTajIBHbIMH  nailllBIMH. 

Ciihcok  jiHTepaTypbi 

[1]  EopoBiiK  C.IO.,  PafiKOB  E.K.,  CeKucoB  IO.H.,  CKoEeneB  O.IT.  CnocoEw  H3Mepemia  h  oOnapyaceniM  KOJie- 
6aHini  nonaTOK  b  3KcnepHMeHTajibHbix  MCCJieqoBaqqax  q  qqarnocTHKe  cpwBHbix  11  noMnaacHbix  aBJieqqq  b 
KOMnpeccopax  ra30Typ6qqnbix  qBHraTejieil  //  npoEneMbi  yqpaBJienqa  11  MoqejiqpoBanqji  b  cjio3khwx  cmc- 
TeMax.  Tpyqw  IV  Meacqynapoqnoq  KomjiepeBqqq.  -  CaMapa:  CaMapcKiiil  nayqqbin  qeHTp  PAH,  2002, 
c.  539-545. 

[2]  MeToqbi  n  cpeqcTBa  mMepemm  MBoroMepnbix  qepeMeiqeqqn  3JieMenTOB  KoncTpyicqnii  cmjiobbix  ycTano- 
bok  /  noq  peq.  IO.H.  CeKHCOBa,  O.n.  CKoOeneBa.  -  CaMapa:  CaMapcKiiil  qayqqbiq  qenTp  PAH,  2001  - 
188  c. 
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Kjuoueebie  cjioea:  oduoeumKoebie  euxpemoKoebie  damnum,  MHOzoKoopdimammie  CMeufeuun  3ne- 
Meumoe  KOHcmpyKifuu  cunoeux  ycmauoeoK,  Kjiacmepubie  KOMno3ui\uu  danmuKoe,  macmepubie  koh- 
cmpyKifuu  damnuKoe 

Abstract 

Structures  of  existing  eddy-current  single-coil  sensors  with  a  sensitive  element  made  as  a  piece  of 
a  conductor  are  systematized.  Different  combinations  of  sensors  sensitive  elements  allocation  in¬ 
side  cluster  compositions  meant  for  measuring  coordinate  components  of  multidimensional  dis¬ 
placements  of  gas  turbine  and  propeller  fan  engines  blades  are  considered.  Problems  in  construct¬ 
ing  of  cluster  compositions  by  means  of  existent  sensors  are  analyzed.  Structures  named  as  cluster 
single-coil  eddy-current  sensors  are  proposed.  The  description  of  the  one  of  such  cluster  structure 
is  given. 

BBe/ieHne 

IlepBbie  nyo.THKaitHH.  CBrnamiBic  c  o/iiiobhtkobbimh  bhxpctokobbimh  .TaTUHKavt  h  (OBT/l).  hvb- 
CTBITTCJIBIIBIC  3JieMeHTbI  (LI3)  KOTOpBIX  IIMGIOT  npOCTCHIliytO  TOO  MCTpH'ICCKyiO  (})Op\ty  B  BH.TC  JIHHeH- 
Horo  OTpe3Ka  npoBO/ntHKa,  ooccncHHBaiomcro  p a 6 o to c n o c o 6 n o c t b  naTHHKa  h  noBTopncMOCTB  ero 
xapaKTepiiCTHK  rip  it  bot/tchctbhh  t  c  ct  a  6  h.t  ht  h  p  yi  o  i  h  h  x  (jtaKTopoB.  nomiiJiiicb  6onee  10  neT  naBa/i. 
Pa3HHHHi>ie  BapnaiiTBi  KoncTpyKHHH  OBT/l,  h  H3MepHTenBHBix  itcncH,  BKJiio'iaioiitHX  OBT/l,  pac- 
c m a Tp it b a i o tc n  b  paooTax  [1,  2],  a  pe3yni>TaTi>i  hx  TeopeTHHecKiix  Hccnc/iOBaiiHH  npHBC/iciiBi  b  pa6o- 
Tax  [3-5].  B  pane  nyO-THKaiiHri  [2,  5-8]  npHBC/iciiBi  onncaimn  mcto.tob  h  cpc.TCTB  HtMcpcniui  mhoto- 
KOOpflHHaTHBIX  CMCIHCIIHH  3JICMCHTOB  KOHCTpyKHHH  JIOnaTOHHbIX  H  nopiimcBBix  CHJIOBblX  ycTaHO- 
BOK,  KOTOpBIC  OCIIOBaitBI  Ha  HCn0JIB30BaHHH  OBT/l  C  M3  B  BH.TC  OTpe3Ka  npOBO.THHKa. 

Pa3Hoo6pa3He  cymccTByiomux  KoncTpyKHHH  OBT/l  bbibbibbct  iicooxo.thmoctb  hx  cucTCMaTH- 
3auHH  h  ooooiuciihji,  a  TaioKe  ananma  Tpy.TnocTcii  h  orpaiiHucni-iH  b  nocTpoeHHH  KJiacTcpiiBix  kom- 
n03HHHH  OBT/l.  npCTHaBHa'ICIlHBIX  JSJISl  HiMCpeilHJI  M 1 10 TO KOO p.T H II aT H BI X  CMCIliCIlIlii  3JICMCHTOB 
KOHCTpyKHHH  CH.TOBBIX  yCTaHOBOK,  IipHHCM  npOBC/ICHHC  TaKoro  aHanH3a  cnoco6cTBOBano  OBI  pa3pa- 
6oTKe  HOBOrO  riO.TXO.Ta  K  KOHCTpyiipOBaHHIO  OBT/l  H  COT/iailHIO  nepCnCKTHBIlBIX  .TaT'IHKOB.  O.TItaKO, 
B  H3BCCTHBIX  JIHTCpaTypiIBIX  HCTOHHHKaX  [1-8]  nCpCHHCJICIIIIBIM  BOnpOCaM  y.TC-TCHO  HC.TOCTaTO'IIlOC 
BHHMaHHe  h  iiottomv  b  nacTonmcH  paooTC  npc.inp HiiHTa  nonBiTKa  ycTpaiiciiHJi  cymccTByiomcro 
npo6ena.  B  paooTC  c  h  ct  c  m  a  t  h  3  h p y i o tc n  htbcctiibic  KOHCTpyKHHH  OBT/l  c  M3  b  bh.tc  OTpe3Ka  npo- 
BOZtHHKa,  a  Ha  ocHOBe  aHanH3a  cymccTByiomux  Tpy/uiocTCH  h  orpaiiHHCiiHii  b  C03,TaiiHH  KJiacTcpiiBix 
KOMno3HHHH  OBT/l,  npcTnaTiiaHcniiBix  Him  HiMcpcnun  ncpcvtcmciiHH  to  pi  tors  itonaTOK  Typoovta- 
HIHH  H  TOnaCTCH  BHIITOBCIITHTflTOpOB.  npC.T.TaraiOTCH  IiepCnCKTHBIlBIC  KOHCTpyKHHH,  IiaiBailllBIC 
KJiacTepHBiMH  OBT/l. 
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1  CncTeMaTH3aiiHH  cymecTByromnx  KOHCTpyKTHBHbix  pa3HOBHpHOCTeil  OBT/] 

npHiiHHii  pchctbhji  OBT/]  munocTpiipyioT  cxcvfaTH'iccKnc  i-no6pa>Kcimyi.  npepcTaBPCinibie  b 
Ta6nHue  1  (Konomca  1).  OBT/],  coctoht  m  Tpex  pjicmciitob:  connacyiomcro  TpaiicfJjopMaTopa,  6e- 

3BIHflyKTHBHi>IX  TOKOBOPOB  H  M3.  C  riOMOIIIBIO  ypPHHeHHMX  OCBBIUPy  KTHBIIBIX  TOKOBOPOB  LI3  BHO- 
CMTCfl  B  30Hy  HiMCpCIlHJI  C  1 1 C  6-3  a  TO  np  H  TIT  1 1 BI M  H  BHeillHHMH  yCJIOBHHMH,  B  H3CTHOCTH  B  30Hy  C  BBICO- 

koh  t cm nepaTypoft  (po  1200°C  [1,2,9]).  Corjiacyioirmil  Tpaiic(])op\iaTop  pacnono>KeH  b  npneivuie- 
mbix  ycnoBHJix,  a  ero  nepBU'iiiaa  o6MOTKa  BKinoHacTCfl  b  H3MepHTenbHyio  iicnb. 


Ta6jinqa  1  -  OpHOBHTKOBwe  BuxpeTOKOBbie  paTHHKH  c  qyBCTBHTejibHbiMii  3JieMeHTaMH 
b  BHpe  OTpe3Ka  qpoBopqqKa. 


Tok,  npoTeKaiomHH  b  M3,  coapacT  vianiHTiiBiii  noTOK,  KOTopbiil,  npoffliKaa  b  pneKTponpoBop- 
n Biil  oOBCKT,  BoaDyvKqacT  BuxpeBbie  tokh,  yMeHtmaiomHe  MarmiTHbiil  noTOK  n  unpyKTHrsnocTB  M3, 
a,  cnepoBaTenbHO,  3KBHBaqciiTiiyio  HiipyKTHBiiocTB  paTHHKa.  Banynmc  BiixpeBbix  tokob  3aBHcnT  ot 
pac'CToaimji  qo  noBepxHOCTii  oOBCKTa,  KOTopoe  tibjttictcti  bxophbim  npeo6pa3yeMbiM  napaMeTpoM 
OBT/]. 

Ecjih  M3  paTHHKa  pa6oTaeT  b  ycnOBirax,  ripircMHCMBix  aim  viariiHTonpoBopa,  to  hcooxoph- 
MOCTB  B  ypaHIICIlIIOM  TOKOBOPC  OTnapaCT.  B  PaT'IHKaX  C  yKOpOHCIHIBIM  TOKOBOPOM  (BTOpaa  CTpOKa 
TaoaHUBi  1)  connacyioiunil  Tpaiicc])opMaTop  iiaxopuTCH  b6jih3h  30hbi  HiMcpcinui  [1,  2]. 

B  Taoannc  1  (kojiohkh  2,  3)  npepcTaBJiciibi  BapnaiiTBi  McxaiiH'iccKoil  Koii(])HrypanHH  t3khx 
paTHHKOB. 
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B  naiioonce  pacnpocTpaHeHHOM  BapnaHTe  (KonoHKa  2)  ynnmiciiiibic  tokobohbi  bbhiojihchbi  b 
Biine  H30nnpoBaHHi>ix  npyr  ot  npyra  KoaKciianBHBix  hhjihhhpob,  KOToptie  bmgctg  c  KopnycoM  naT- 
HHKa  o6pa3yiOT  bhtok  rsTopii'inoH  o6motkh  coraacyiomero  TpanajxipMaTopa.  LI3  naTHHKa  3aMBiKaeT 
06a  TOKorsopa. 

B  BapnaHTe  c  yKopoHcmibiMii  TOKOBonaMH  B03M0)KeH  npencjibiibiii  cnynafi,  Korna  on  mi  m  to- 
kobohob  ripaKTH'iccKH  oTcyTCTBy gt,  a  M3  nenocpencTBcnno  cocnmien  c  KopnycoM  naTHHKa  (h30- 
6pa>KeHne  ototo  BapnaHTa  no  cpaBHemno  c  nepBBiM  iiOBcpnyTO  Ha  180  rpap.  n  M3  naxoniiToi  b 

BepXHeM  riOJTO/KCIlHH ). 

Cuc/iyeT  OTMeTHTt,  hto  aim  penicillin  MHomx  iipaKTH'iccKnx  3anaH  Bamiyio  pout  nrpaeT  cre- 
nciiB  jioKajiH3annn  3 no KTp o m a n m t n o ro  noun  M3.  B  pac'CMOTpeniiBix  BapnaHTax  OHa  3aBnciiT  ot  sk- 
pamipyiomero  hchctbhh  tokobo/iob  h  Kopnyca  naTHHKOB  n  onpeneiiaeTcn  nx  ,Tna\fCTpa\f n. 

B  KOHCTpyKiinax  OBT/1.  npencTaBJicniibix  b  kojiohko  3,  ynniiiicniibic  tokobo,tbi  Bbinonnciibi  b 
BHzie  6hh3ko  pacnono>Kciiiibix  n  H30nnpoBaHHi>ix  npyr  ot  /ipyra  jkcctkhx  nnocKnx  huh  th6khx  npo- 
Bonnmiix  nonoc  [5,  10].  r hokoctb  tokobohob  npn  bbohc  H3  b  30Hy  H3MepeHHH  ooecneHHBaeT  npe- 
OnOJICIIHC  (ooxon)  B03M0/KI I  BIX  KOHCTpyKTHBHBIX  npenUTCTBHH  Ha  oObeKTe. 

HcnoiH>30BaHHe  b  OBTA,  cepnenniiKOB  cornacyioimix  TpanafiopMaTopoB  shhhhcobhhhoh  (fiop- 
mbi  [5]  yMeHtmaeT  hx  raoapiiTbi  h  cnocoocTBycT  cOjihjkchhio  LI3  b  cocTaBe  KJiaCTepHBIX  KOMno3H- 
HHH  OBT/1- 

3aBepmaa  omicaHiie  MexaHHHecKHX  Koii(])Hrypaiinii  cymecTByiomux  OBT/l-  iicooxohhmo  non- 
HepKHyTB,  HTO  RJlfl  npCOGpajOBailHH  CHTHajIOB  TaKHX  paT'IHKOB  HCnOHB3yEOTCH  H3MepilTeHBHBie  HCIIH 
C  HMnyjIBCHBIM  nHTaHHOM,  B  KOTOpBIX  peajIH30BaH  H3B0CTHBIH  MCTO.T  nepBOH  ripOH3BO,TIIOH  [2],  npil- 

neM  HanOonBHiee  pacnpocTpaHeHHe  nonyHiinn  moctbi  EnyMneiiHa  h  LR-moctbi  c  it (]) c]) c p c 1 1  r  i h p y ht - 

milMH  yCHUHTeiMMH.  OObIHHO  B  MOCTBI  BKJIIOHaiOTCJI  paSoHHH  H  KOMneHCaHHOHHBIH  OBT/1  AJlfL 
y  m  chbhi  eHiin  bjihuhi in  Memaioimix  (fiaKTopoB.  HanpHMep,  TeMnepaTypBi. 

2  KjiacTepHbie  KOMiioiiimiii  OBTA  hjih  iruvicpciniH  MHoroKOopnHHaTHbix  CMemeHHH 

3JICMCHT0B  KOHCTpyKIJHH  CHJIOBbIX  yCTaHOBOK 

H3BeCTHO,  HTO  3KOHOMHHHOCTB  H  Iia.TC/KIIOCTB  COBpeMeHHBIX  JIOnaTOHHBIX  II  nOpiHHCBBIX  CHJIO- 
BBIX  yCTaHOBOK  B  3HaHHTeHBHOH  CTeneHH  3aBHCHT  OT  pa.THajIBHBIX  3a30p0B  (P3)  MCVK.TV  TO p IU1 M II  JIO- 
naTOK  h  CTarapoM,  nopuiHeM  h  HiinminpoM.  ot  3a3opoB  b  noniimniiHKax  cKOJiBJKeHiin.  B  npoucccc 
(JiyHKHHOHHpOBaHHJI  3JICMCHTBI  KOHCTpyKHHH  COBepHiaiOT  Mil O TO K O  O  p  H II II HT II  bl  C  CMCIHCIIHII  OTHOCH- 
TeJiBHO  npyr  npyra,  a  P3  nBnneTGn  jihihb  ohiioii  H3  Koop.TimaTiiBix  cocTaBJunomux  (KC)  Taxiix  cMe- 
meHnii.  CymecTByiomHe  mctoh bi  lUMepeimn  KC  3-itcmciitob  KOHCTpyKHHH  b  jionaTOHHBix  h  nopuiHe- 
BBIX  CHJIOBBIX  yCT3HOBKaX  n p CH)' C M aTp H  Ba IOT  HCn0JIB30BaHHe  pa3HHHHBIX  KJiaCTepHBIX  K0Mn03HHHH 
OBT/1.  B  KOTOpBIX  KOJIHHeCTBO  II  paCnOJIO'/KCIIHC  L13  3aBHCHT  OT  XapaKTepa  HiMCpnCMblX  CMemeHHH 
H  OnpCHCHHCTCH  HHCHOM  HCKOMBIX  KC  B  BBIOpailllOH  CHCTCMe  OTCHCTa.  OllHCailHH  KJiaCTepHBIX  MCTO- 
HOB  HiMcpcima  pannaninibix.  oceBBix  h  yraoBBix  CMemeHHH  Top  hob  nonaTOK  b  KOMnpeccopax  h  Typ- 
6iiHax  iipiiBcnciiBi  b  paooTax  [2,  6],  mctohob  H3MepeHHii  pannanbiibix.  occbbix  h  h3th6hbix,  a  TaKnce 
pa/piajTbiibix,  oceBBix,  h3th6hbix  h  yraoBBix  CMemeHHH  Top  hob  jionaTOK  h  nonacTeii  bhiitobciithjhi- 
Topa  (BB)  aBHaunoHHoro  ra30Typ6nHHoro  nniiraTenn  (rTfl)  -  b  paooTax  [7,  8],  npiiHCM  b  cocTaBe 
KJiaCTepHOH  K0Mn03HHHH  HCnOHb3yCTC!I  OT  HByX  HO  HeTBipeX  OBT71,  (b  33BHCHMOCTH  OT  MCTO.Ta). 

B  paooTax  [2,  5]  p acc m aTp h ria iotc h  mctoh  ii3Mcpciina  CMCincimii  och  iiopiniiyi  b  TpexMepHOM 
npocTpaHCTBe  (rnecTB  OBT^l,)  h  mctoh  HiMcpciiiia  cMemeHiiii  ueHTpa  BKHapbinia  maTyHHoro  non- 
IHIinHHKa  (inn)  C  HOMOIlIblO  MHOJKeCTBa  OBTA.  nopmeHB  H  BKHapbUII  inn  -  3TO  SnCMCIITbl  KOHCT¬ 
pyKHHH  KpiiBoiHunHO-fflaTyHHoro  MexaHH3Ma  (K1IIM)  nBiiraTcnii  BHyTpeHHero  cropaimsi. 

nepeHucjieHHBie  mctohbi  ooccnc'iiiBaioT  nanooncc  noHHoe  npcncTaBncimc  o  MiioroKoopnmiaT- 
hbix  cMcmeiiHax  shcmciitob  KOHCTpyKHHH,  b  tom  HHCJie  h  o  CMcincimax  b  pannanbiioM  HanpaBJieHHH 
(P3).  hx  peajiH3auHH  TpcoycTCH.  KaK  y>Ke  OTMcnanocb,  oiipcncnciinoc  pacnono>KCiine  L13  naT'iii- 
KOB  B  30He  HiMCpCima. 
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PucyHOK  1  munocTpiipyeT  o.niy  H3  komiio3hijhh  OBT^I,,  KOTopaa  npeanajnancna  nna  TpexKO- 
op.innaTnoro  (X,  Y,  Z)  H3Mepemia  CMemcnnii  Top  hob  nonaTOK  b  npoiieccc  hx  Koncoannii.  conpoBO- 
vKpaiomux  cptiBHtie  ii  noMnaacHbie  anneiiHJi  b  KOMnpeccope  B  cooTBeTCTBim  c  mcto/iom  ii3Me- 
pemia  [7]  onpe/ienaioTca  KC  CMemeHini  MaTepiianbHOH  tohkh  M\  b  momciit  npoxo’/K/icnna  3aMKOM 
jionaTKii  rco mct p nn cc ko to  nempa.  pacnonoaceHHoro  Ha  paBHOM  paccToaHHii  ot  lI9|  h  LI3p  Ha  pn- 
cyHKe  1  npeacTaBjieHa  TaK5Ke  cucTeMa  OTcneTa  (0,  X,  Y,  Z)  h  paGonne  ;piana30HBi  KoopaiiHarabix 
CMemeHini  (_ Xp ,  Yp,  Zp). 

Ecjih  ocy i  ne  ct  Bn  a  iotc  a  toubko  kohtpojibhbic  onepannn  no  oGHapyacemiK)  Kone6aHiin  nonaTOK, 
to  coraacHO  [11]  nocTaTonno  /inyx  OBT/1  b  cocTaBe  KOMno3Hmin  (HanpiiMep,  c  H3|  h  LI3?)  h  ,Ta>KC 
o.Tiroro  /laTHHKa.  Ho  b  Tex  cnynaax,  Koryia  h c n on B3y i otc a  KnacTepHtie  KOMno3HHHH  OBTH-  mcto/ibi 
n p eny  c m aTp h Ba iot  coBOKynHyio  o6pa6oTKy  pe3yni>TaTOB  npeoopaBOBanna  curHanoB  /laranKOB  ana 
naxo’/Kncnna  hckombix  KC1. 

B  cucTeMax  HiMepcnna.  oGcnyacHBaiomHX  KIHM,  H3 
aaTHHKOB,  Kax  npaBiino,  pacnonovR’ciiBi  Ha  Koop/innaTiiBix 
oeax  h  KC  onpeaenaioTca  nenocpc/iCTBcnno  c  noMombio 
rpaaynpoBOHHbix  xapaKTepiicTHK  H3MepHTenbHbix  KaHanoB 
CHCTeMBi  no  peiynbTaTavi  npeo6pa30BaHiia  b  KaacaoM  KaHa- 
Jie  [2,  5], 

OaiiaKO.  Hcnom>30BaHHe  KJiacTepHBix  KOMno3HHHii  CBa- 
3aHO  c  onpeaeneHHbiMH  TpynnocTavm  h  orpaiiHnennaMH. 
KOTOpbie  BbI3BaHBI,  TJiaBHBIM  o6pa30M,  HCOOXO.THMOCTBIO  Bbl- 
nonHeHiia  ycTanoBomiBix  oTBepcraii  ana  BBoaa  M3  aaTHHKOB 
B  30Hy  H3MepeHHH,  a  TaiOKe  KOHCTpyKTIIBHBIMH  OCo6eHHO- 
CTaMH  cymecTByiomux  OBT/1- 

YcTaHOBOHHbie  oTBeperaa  oOBinno  BbinonHaioTca  (cBep- 
naTca)  Ha  KOHCTpyKTHBHO  3aBepmeHHOM  H3aenHH  b  npoiieccc 
ero  noaroTOBKH  k  HcnbiTaHiiaM  (uccneaoBaHHaM).  Hucno 
OTBepcTiiii  B03pacTaeT  c  yBeniineniicM  nnena  H3MepaeMbix 
KC  h  yaBaiiBaeTca  npn  iicooxotuimocth  ncnojn>30BaHHa  ao- 
nojiHHTenbHBix  OBT/1  ana  KOMneHcamin  Ban  anna  Meniaio- 
iiihx  ([laKTopoB  (b  nacTHOCTH,  TeMnepaTypti).  OTBeperaa 
CIlH'/KaiOT  IiaaCVKIIOCTB  KOIlCTpyKHH H.  H  pa3pa60THHKH  CIIJIO- 
BBIX  yCTaHOBOK  CTpeMaTCa  MHHHMH3HpOBaTB  HX  KOJIHHeCTBO. 

CneayeT  OTMeraTb,  hto  npn  npoBeaeHHH  H3MepeHnii  KC  CMemeHHH  TopuoB  nonaTOK  (nona- 
CTen)  h  Hcnojn>30BaHHH  b  cocTaBe  KOMno3HHHH  Han6onee  anpo6HpoBaHHbix  KOHCTpyKHHH  OBT/1  hx 
yaanncniiBic  TOKOBoati,  hmcioiuhc  nnannapn'iccKyio  (Jiopviy  (TaGnniia  1),  He  no3BonaioT  pa3MecraTb 
iiciiTpBi  LI3  aaT'iHKOB  Ha  paccToaHHH  MeHBiueM,  ncM  anaMeTp  TOKOBoaoB.  Bonce  toto,  oto  paccToa- 
mie  aononHHTenbHO  B03pacTaeT  3a  chct  coraacyiomHX  Tpana])op\TaTopoB.  oObevnioro  BHTKa,  o6pa- 
3yiomero  BepxHioio  nacTB  Kopnyca  aaraHKa  (nyHKrapHbie  OKpyacHocra  Ha  pucyHKe  1  oooananaioT 
ra6apnrabie  rpaHHiibi  KopnycoB  aaraHKOB).  KpoMe  toto,  tokoboah  OKaiBinaioT  aKpannpyioincc  aeii- 
CTBiie  ana  an c kt po m  a  r  n  ht  n  bi  x  noneii  H3  aaTHHKOB  n  Heo6xoaiiMbi  cneiiHajibHBie  aopa6oTKH  cyme- 
CTByiomux  KOHCTpyKHHH  ana  Hcnom>30BaHHa  b  cocTaBe  KJiacTepHBix  komho3hiihh2. 


PucyHOK  1  -  IIpHMep  pacnojiTOKeHiia 
33  b  cocTaBe  komho3Hhhh  OBT/],. 


1  KC  CMemeHiifi  tophob  nonaTOK  oiipeoc.isiioTCM  b  pcayjiF.raTC  pememia  cbcicmi.i  ypaBHeHiuT  b  bh/fc  rpanyupoBOHHbix  xapaK- 
TepucTHK  H3MepnTeJiBHbix  KaHajioB  CHCTCMbi,  Hafi/jeHHbix  BKcnepuMeHTajibHO  ii  no  pe3yjibTaTaM  otchctob  b  Ka>K;[OM  K'ana- 

ne  [7], 

2  IIoflo6Hbie  oi  paiiH'icniiH.  xoth  h  bobmohchm,  ho  He  rmiH'iiibi  /uni  KjiacTepoB  OBTfl,  Hcnonb3yeMbix  ana  Hccae.ioiiaiiH li  sne- 
MeHTOB  KOHCTpyKHHH  KLOM,  nocKonbKy  naTHHKH,  pacnoaoaceHHbie  Ha  KoopaEinaxm.ix  oeax,  ooi.aiiio  paccocpepoio'icin.i  b 
npocipaHCTBe  [2,  5]. 
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KpoMe  Toro,  c  yBCJiHHCiiHCM  HHCJia  tuithhkob  b  KnacTepHOH  KovmoiUHHH  B03pacTaeT  pa3HeceH- 
hoctb  paoo'inx  h  Kovmencaiii-ioimBix  OBT/T,.  hto  HeH36e>KHO  HapymaeT  Tpe6oBaHiie  htciithhiiocth 
ycnoBHH  OKpy>KaK)meH  cpc.TBi  b  TOHKax  paiMcmcnuji  M3  aaTHHKOB.  KoMncncanHH  Mematomux  4>aK- 
TopoB  CTaHOBHTca  HenonHOH,  hto  BBi3BiBaeT  noaBTCimc  aonoJiHHTenbHbix  norpeniHOCTeH. 

Hcnoni>30BaHHe  OBTfl  c  njiocKHMH  th6khmh  TOKOBO/iaxiH  h  cornacyiomuMH  Tpanc(])op\iaTO- 
paMH  c  m a ri m t o n p o n o,t a m h  sjunincoBHaHOH  (JiopMBi  no3BonaeT  b  3HaHHTenBHOH  CTeneHH  HiOaBHTBCH 
ot  nepeHHCneHHtix  orpaiiHHcni-iH.  Otiihko.  pan  ncpcmcniiBix  TexHonoriiHecKiix  3aaaH,  npe>R7ic  Bce- 
ro,  CBjnaniiBix  c  i-nroTOBnciiHCM  tokobotob,  c,Tcp>KHBacT  nocTpoemie  KJiacTepoB  Ha  ocHOBe  stoh 
pa3HOBH^HOCTH  OBTfl. 

PcilOMHpya.  MO)KHO  yTBCp/KTHTB,  HTO  CymCCTByiOiriHH  IIO,TXO,T  K  pemeHHIO  3a^aH  KOMIlCIICailH H 
Memaiomux  (JiaKTopoB.  a  Taioice  k  nocTpoeHHio  KJiacTepHtix  komho3iihhh  ttt'ihkob  6a3npyeTca  Ha 
Hcnoni>30BaHHH  (J)yHKHHOHajiBHO  3aBepmeHHBix  KoiicTpyKni-m.  paccii-iTainiBix  Ha  h ii.t h b H.iy an b noc 
npHMeHeHHe  h  MoiiTavK  Ha  o6i>eKTe,  hto  h  aBnaeTca  npiiHHHOH  yKaaainiBix  TpyanocTCH  h  orpann'ic- 
HHH. 

OCHOBOH  HOBBIX  paillOBH.TIIOCTCH  ,TaT'IHKOB  HBJIfleTCfl  aHTHTOTHHOCKHH,  T.  e.  npOTHBOIlOHOVK- 
hbih  cymecTByiomeMy,  motxot  k  hx  KOHCTpyupoBaHiiio,  KOToptra  npcnycMaTpuBacT  co3,TaiiHc  c.th- 
HOH  ( (|)yHKHHOHajIBHO  3aBOpmOHHOH)  KOII(|)HrypaHH  H.  OOBC.THIHnOmCH  HeCKOJIBKO  OBTfl.  TaKHe 
Kon(|)Hrypai[HH.  naiBiBaioTca  aanee  KJiacTepHBiMH  otiiobhtkobbimh  bhxpotokobbimh  aaTHHKaMH 
(KOBTfl)  (b  OTJiHHHe  ot  KnacTepa  OBTfl  [2,  4-8]). 

3  KjiacTepHbie  OBT,II, 

KoncTpyKiiHH  npocTciimcro  KJiacTepHoro  aaTHHKa,  npuBCTCiniaa  b  KanecTBe  npiiMepa  Ha  pn- 
CyHKe  2,  OOBC.THIIHCT  ,TBa  OBTA  H3  B03M05KH0T0  MHO)KOCTBa.  Ee  npaKTHHOCKOO  npHMeHeHHe  MO>KeT 
6bitb  b  ,TByx  BapnaHTax.  B  nepBOM  -  o.thii  H3  lI3  HcrioTi/jycTca  KaK  pa6oHHH,  npyroi'i  M3  -  KaK  kom- 
neHcauHOHHBiH.  Bo  btopom  BapnaHTe  o6a  LI3  hbjihiotch  pa6oHHMH  h  npeTiiaiiiaHciiBi  rjisl  H3Mepe- 
him  ,TByx  KC  (Yh  Z). 

Kax  noKa3aHO  Ha  pucyHKe  2,  co6cTBeHHO  LI3  aBnaeTca 
hjdkhsh  nacTB  BHTKa,  oopamcimaa  k  Topnavi  nonaTOK.  BepxHsa 
nacTB  BHTKa,  npoxoasmas  nepe3  vianiHTonpoBon  comacyiomc- 
ro  TpaHC(j)opMaTopa,  cocnunciia  c  tokobotuimh,  KorapBie  no- 
kpbitbi  cnoeM  BBicoKOTeMnepaTypHOH  h30jbiipih  h  pa3MemaioT- 
cji  b  na3ax  KapKaca.  CorjiacyiomHH  Tpanc(])op\iaTop  h  BepxHHe 
nacTH  bhtkob  noMemeHbi  B  3KpaHBI.  3KpaHBI  COCTHHCHBI  c 
KapKacoM  h  KopnycoM,  BBinonHeHHBiM,  KaK  KapKac  h  jKpaii,  H3 
tji  e  kt  p o n po b o ,t 1 1 o ro  HeMarHHTHoro  MaTepnajia  ana  yMCHBinc- 
him  noTOKOB  pacceaHna.  H3-3a  TKpaimpyioiiicro  aencTBiia  Kap¬ 
Kaca  h  Kopnyca  iiiitykthbiioctb  to  kobo, to  b  ciin>KacTca  no 
CpaBHeHHIO  C  HHTyKTHBHOCTBIO  M3  (b  HTCajIC  TOKOBO,TBI  aOJDK- 
HBI  6BITB  6c3  biii  ay  kt  h  b  ii  bi m h ) . 

Ha  pucyHKe  3  npeacTaBJieHbi  nono>KeHHa  TopuoB  nonaTOK 
OTHocHTenBHo  LI3h  H32  KOBT/l  h  KoopamiaTiiBix  ocen  XYZ. 

Ecjih  npc.TnoTOVKHTB.  hto  b  KQBT/)  b  KanecTBe  paoo'icro  ncnoJiB3ycTca  L[3h  a  KOMneiicaiiH- 
OHHBIM  aBJiaeTCa  LI32,  TO  npn  TBH'/KeHHH  JIOnaTKH  OTHOCHTeJIBHO  aaTHHKa  HiMCIICIlIUI  HHayKTHBHO- 
CTen  L\  h  L2  b  3aBHCHMocTH  ot  KoopTnnaTBi  Z  oy.TVT  HMeTB  BH.T,  H3o6pa>KeHHBiH  Ha  pucyHKe  4,  a. 
npn  H  C 1 1  OT  B30  Bail  II H  TBT'IHKa  ,1T  T  HiMCpCIlIIJI  P3  (KOOp.THIiaTBI  Y)  HH(j)OpMaTHBHBIM  napaMeTpOM 
aBJiaeTCa  MHHHMyM  HHayKTHBHOCTH,  KOTOpBIH  COOTBeTCTByeT  MOMeHTy  npOXOVKTCIHIT  Topua  /-OH 
JIOnaTKH  LI3|  (i/imin).  flpH  3TOM  HIITV KTHBIIOCTB  L2  =  L2()  H  He  3aBHCHT  OT  CMCIIICIIHT  TOpiUl  /-OH 


PHCyHOK  2  -  ITpHMep  KOHCTpyKqHH 
KJiacTepHoro  OBT^],. 
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PucyHOK  3  -  nojioacemie  TopqoB  nonaTOK  othoch- 
TenbHo  M3]  h  l[32  h  KoopqHHaTHwx  ocefi  XYZ. 


nonaTKH  no  Y.  a  onpeaenaeTca  coctohiihcm  oxpy- 
>KaiomeH  cpeabi.  >KeJiaTeJibHO,  htoobi  paccToaimc 
Me>K/iy  LI3]  n  lI32  6bmo  nocTaTonno  6om>mnM  n 
H3MeHeHi«i  L\{Z)  n  L2(Z)  b  npencnax  Z|,2  no  B03- 
mo>khocth  He  «nepeKpbiBajiH»  npyr  npyra.  Bo 
BTopoM  BapnaHTe  KOBT/T,  KaK  OTMenanoct  paHee, 
n  lI32  abjihiotch  paoo'iHMH  n  npcnnajnaqenbi 
rjisl  HiMcpenini  KC  Y  n  Z.  PaccToaimc  MOKny  LI3] 
n  LI32  yMciibmacTCH  c  t3khm  pac'ieTOM,  hto6bi 
H3MeHeHiw  L\(Z)  n  L2(Z)  b  npeaenax  Z12  6bi:iH 
Han6onbniHMH  (n  «nepeKpbiBann»  apyr  apyra) 
(pncyHOK  4,  6).  Jinn  KOMneHcannn  bhhjihhsi  oKpy- 
•/Kaiomcii  cpeaw  iipiixonuTca  ncnonB30BaTB  aHano- 
rn'iiiBin  naT'iHK  (c  a  By  via  M3),  ho,  HecMOTpa  Ha 
3to,  hhcjio  ycTanoBO'niBix  oTBepcTini  coKpamacTca 
BflBOe. 


PucyHOK  4  -  3aBHCHMOCTb  HHHyKTHBHOCTeH  KOBT/T  OT  KOOpHHHaTbl  Z:  pa6oHHH  B3! 
h  KOMneHcaqHOHHbiH  B32  (a),  pa6onqe  B3]  h  B32  (6). 


3aKJiioHeHHe 

CHCTeMaTH3HpOBaHbI  H  o6o6meHBI  CynieCTByiOIHHC  KOHCTpyKTHBHbie  paiHOBHHIIOCTH  OBT/T- 
ripoBcncn  aHanH3  TpyanocTeii  h  orpaimHcnHii  b  coiqaiiHH  KJiacTepHbix  komho3hhhh  Ha  ocHOBe  cy- 
mecTByiomHX  KOHCTpyKHHH  OBT/T,-  npcanajnaqcnnbix  ana  Havfcpcniia  m i i o to koo  p  a  h  n  a  t  n  bi  x  cMe- 

meHHH  TOp HOB  JTOnaTOK  Typ60MaHIHH  (nOnaCTCH  BHHTOBeHTHJMTOpOB). 

B  KanecTBc  ochobbi  nepcneKTHBHbix  painoBnanocTcM  aamuKOB  npennaracTca  aiiTHTCTHHecKHH 
(npoTHBonono>KHbiH)  cymecTByiomeMy  noaxoa  k  hx  KOHCTpyupoBamiio,  n p en y c m a Tp h b a i o i q h  ii  co3- 
nannc  cannon  h  (J)yHKHHOHajibHO  3aBepmeHHOH  KOHCTpyKHHH,  oObeannaioincH  miiovr’cctbo  OBT/T,  h 
Ha3B3HHOH  KJiacTcpiiBiM  OBT/T,  (KOBT/T).  ITp HBOHHTca  onucaHHe  npocTenmero  npuMepa  KOHCTpyK¬ 
HHH  KOBT/T.  MaKerapoBaHHe  noaTBcpnn.no  pa6oTocnoco6HOCTb  KOBT/T,  a  npoBcncmiBie  nccneao- 
Bairnyi  noKa3anH  nncnTH'mocTB  rpanyHpoBonnBix  xapaKTepucTHK  c  cymecTByioinH mh  pan hob nano - 
CTaMH  OBT/T  [1,  2,  9]  (npi-i  nca  nan  ht cn bii o m  cim>Kenim  n  y  b  c  t  b  htcji  b  n  o  ct  n ) .  BMecTe  c  TeM,  Tpe6y- 
eTca  nononiiHTCHBiiaa  oTpa6oTKa  ojicmciitob  KOHCTpyKHHH,  TexHonornn  H3roTOBJieHna.  Hcooxohhmo 
TaKace  HiroTOBneime  onbiTHbix  oopaanoB  h  HcnBiTamui  b  mnpoKOM  ananajone  TeMnepaTyp. 
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peoKim  pecuibHozo  apeMenu,  Kjiacmepnbiu  Memod  n3Mepemm  MHoeoMepmix  nepeMeufeuuu,  o6mpy- 
mcenue  KOJiedamiu  jionamoK,  duaznocmum  cpumux  u  noMnaoKHux  nenenuu 

Abstract 

The  system  for  multivariate  processes  measuring  in  gas-turbine  engine  assigned  for  re¬ 
search  and  diagnostic  of  stall  and  surge  phenomena  is  considered.  The  description  of 
hard-and-software  tools  of  the  system  as  well  as  a  detail  description  of  it  operational 
units  and  the  results  of  their  performance  check  are  given. 

BBe/teHHe 

B  paooTC  [1]  npcTtnaracTCfl  mctou  .TuarnocTHKH  cpwBiiwx  h  noMna>KHBix  hbjiciihh,  otjthhh- 
TeJitHBiMH  ocooennocTaviH  Koraporo  aBJiaioTca  OccKoiuaKTiioc  H3Mepefflte  Koncoannii  TopuoB  Jiona- 
TOK  B  OJtHOM  HUH  HeCKOJIBKHX  CC'ICIIHJIX  KOMnpeCCOpa  C  IIOMOIUBIO  O.TIIOBHTKOBBIX  BHXpeTOKOBBIX 
jtaTHHKOB  (OBT/f)  h  napanjienBHBie  (ounofipcMcniiBic)  HiMcpcima  napaMeTpoB  cpezjti  h  pemiMa 
o6i.eKTa  (ooopoTOB  porapa,  raroBoro  ycnjina,  BHOpam-iii  cTaropa,  pacxo/iOB  Boauyxa,  /[aBiieimii. 
TeMnepaTyp).  B  paooTC  [2]  npe/inaraioTCJt  cnocodti  oonapyvKcnuji  Koncoaiiuii  nonaTOK  -  no  aiiam-ny 
H3MeHeHItH  BO  BpeMeHH  K O O p .1 H II a T II B I X  COCTaBJIHIOIUHX  (KC)  MHOrOMepHBIX  nepeMemeHHH  TOPUOB 
nonaTOK,  no  CMemeHino  MOMeHTa  BpeMeHH  npoxovK/ieinui  TopuoM  'iyBCTBUTcnBiioro  BncMeiua  /iaT- 
HHKa  H  C  HCn0JIB30BaHHeM  CTaTHCTHHeCKOH  o6pa6oTKH  H3MepHTeJIBHBIX  KO/IOB  B  30He  'iyBCTBHTCJTB- 
hocth  OBTfl.  Jinn  HiMcpeiiini  KC  Hcnoni/iycTcyi  KnacTepiiBiii  nouxo/i,  ocHOBaHHBiit  Ha  onpe/icncn- 
hom  pa3MemeHHH  b  npocTpaHCTBe  rpynriBi  o/miiaKOBBix  /urniHKOB  (KJiacTepa)  c  3a/iamioii  opueHTa- 
mien  hx  'iyBCTBHTCTiBiiBix  3neMeHTOB.  Bi>iHHcneHHe  KC  npn  3tom  ocymecTBnaeTcn  nyTeM  pcmeiiiui 
cucTeMBi  HeJiHHeHHBix  ypaBHeHHH,  nocTpoeHHtix  Ha  ocHOBe  rpa.TynpoBO'iiiBix  xapaKTepncTHK  H3Me- 
pnTeJiBHBix  KaHanoB  KnacTepa  [3].  HiMcpcimst.  BtiHHCneHiw  h  /luaniocTHKa  ^ojdkhm  ocymecTBjniTB- 
cn  b  pc/KHMe  peantHoro  BpeMeHH  nnn  KaaytOH  nonaTKH  Ha  Ka>K/ioM  ooopoTc  porapa.  Cooniopeime 
3thx  TpeooBaimii  bo3mo>kho  npn  Hcnom>30BaHHH  anropiiTMa  KBa3HnapajuieiiBHBix  H3MepeHHH  n  bbi- 
HHCJieHHH,  b  KOTopoM  onpe/tcnciiHe  KC  ocymecTBJiaeTCJt  b  TeMne  riony'ieimji  ko.tob  b  KaHanax  KJia- 
CTepa  [4]. 

B  iiacTotnneii  CTaTte  pace vtaTp h BacTcn  paipaooTaiman  aBTopaMH  CHCTeMa  HtvtcpeiiHH,  peann- 
■jyioman  ociiobiibic  iionovKciiini  npe/maracMBix  mcto/iob  h  anropiiTMOB.  ripHBO.iHTCH  oimcamui 
CTpyKTypti  TcxiiiHiecKHX  cpe.TCTB  cucTeMBi  n  ee  nporpaMMHoro  ooccncueimst.  a  Tatotce  pcTanHiH- 
pyioinne  onncaHHA  ot.tciibiibix  (jiyuKUHoiiajibiiBix  6hokob  h  pe3yni>TaTBi  npoBepKH  hx  paooTocno- 
co6hocth. 
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1  TexHHHecKne  cpe^CTBa  chctcmm 


B  cocTaB  tcxiih'icckhx  cpcncTB  chctcmbi  bxo.iht  /laTHHKOBafl  annapaTypa,  nnaTbi  L-Card  (L- 
783  h  E-440)  ;pin  BBO^a  aHanoroBbix  h  micjipoBbix  CHTHanoB,  a  TaioKe  I13BM  (puc.  1).  B  o6ohx  nna- 
Tax  L-Card  ycTaHOBJieH  curnanbiibiH  npoiicc'cop  c  bobmovkiioctbio  ero  n p o r p a m m h p o b a n h a  no/i  npn- 
KJia^Htie  3a/iaHH.  hto  no3BonneT  ocymecTBnaTb  pacnpe/iencnnyio  odpadoTKy  iin(])op\iai[HH  3a  chct 
Bbinonnciina  pan  a  fjiyirKUHH  m h k p o n p o nee' co p a m h . 


o 

p- 

- 1 

npennonaraeTca,  hto  chcto- 
Ma  o6cny>KHBaeT  onHy  CTyneHb 
KOMnpeccopa,  Ha  cTarape  kotopo- 
ro  ycTaHOBJieH  KJiacTep  OBTfl. 
/JononHHTenBHO  imicpaioTca  060- 
pOTBI  pOTOpa,  /laBJICIIHC  Ha  BXO.TC 
huh  bbixo,tc  cTyneHH  h  TeMnepa- 
Typa  ra30B  Ha  bbixo/ic  TypomiBi. 

AaTHHKOBaa  annapaTypa  co- 
nepnciiT  ycTpoHCTBa  npoMBinineH- 
HOTO  H3TOTOBHeHH5I  H  IICCTaiinapT- 
iibic  /jaTHHKH  h  npeo6pa30BaTenn 
HX  CHTHajIOB.  B  COCTaB  nepBOH 
rpyrniBi  Bxo/iaT  naTHHK  naBnciiiia 
(AA)>  TcvmcpaTypBi  (TepMonapti, 
Til),  naTHHK  nacTOTBi  Bpamcmia 
poTopa  (A,HB)  h  cjiopMHpoBaTenb 
(O)  ero  CHTHanoB.  /I/l  h  TIT  npen- 
Ha3HaHeHBi  hjul  oonapyvKeima  noMnaacHbix  aBnemm  Tp a,T h 1 1 h o n n bi m h  MCTO/iaMH  no  H3MeHeHHJiM 
TiaBJieHHH  Ha  BBixonc  CTyneHH  KOMnpeccopa  h  no  inMcnenmiM  TeMnepaTypbi  Ha  bbixo/ic  TypomiBi 
[1], 


PucyHOK  1  -  CTpyKTypa  TexHiinecKnx  cpencTB 


Brapaa  rpynna  BKJHOHaeT  KJiacTep  OBT/I  h  npeo6pa30BaTenH  (lip)  cctcctbciiiibix  bbixo/hibix 
CHTHanoB  OBTA  (unnyKTHBiiocTCH)  b  HopMajiH30BaHHBie  Hanpaacemia.  ripc.TycMOTpciia  TeMnepa- 
Typnaa  KoppcKiina  curaanOB  OBTA,,  KOTopaa  nporoBonHTca  c  iiomoiiibio  TepMonap  (TnK),  Korapbie 
pacnononceHbi  b  Ka>K,TOM  naTHHKe  b6jih3h  lI3  [3]1.  CnrHanbi  OBTA  nocTynaioT  Ha  bxo,tbi  lip  [3], 
BBinoJiircniiBix  b  bh/ic  OT/icnbiiBix  6hokob,  cocnuncimbix  c  naTHHKaMii  KopoTKoii  jinHnen  (/to  1  m). 
T eHeparap  TaKTOBbix  HMnynbcoB  (rTII),  Bxo/iamnii  b  cocTaB  onnoro  H3  lip,  (JiopvmpycT  ynpaBnaio- 
mne  CHTHajibi  HMnynbcoB  iiHTaima  OBT/I  h  HMnynbcoB  Biieimieii  CHHxpoHH3ai;HH  AL(n  nnaTbi  L- 
783,  odecneniiBaa  TeM  eaMbiM  CHHxpoHHbiii  3anycK  AL(n2. 

Bbixo/hibic  HopMajiH30B3HHbie  CHTHajibi  c  lip  rio/iaioTca  Ha  aHanoroBbie  bxo/ibi  nnaTbi  L-783, 
BcrpoeHHOH  b  II3BM  Ha  niHHy  PCI.  Ha  /iHCKpcTiibiii  bxo.t  3toh  nnaTbi  no/iacTca  c(J)opMnpoBaimbiH 
cuman  /ILIB  (ana  ero  npeo6pa30BaHiia  ncnonb3yeTca  TaiiMep  curHanbHoro  ripoiicccopa).  CnrHanbi 
ocTaBHiHxca  /laTHHKOB  nocTynaioT  Ha  aHanoroBbie  bxo/ibi  BHeniHen  nnaTbi  E-440,  iro/iKiiio'iacMoii  k 
n3BM  no  1 1 ocn e/io BaTen b i io viy  niiTep(|)eiicy  USB  (nnaTbi  E-440  h  L-783  noMHMO  AI(n  conepacaT 
nporpaMMiipyeMbiH  ycnnHTenb). 


1  CoraacHO  MCTOaaM,  niJiO'/KcMifihiM  b  paoorc  [2],  ana  o6Hapy>KeHiin  (faiKia  KoneoaiiBH  ropuon  aonaTOK  (6e3  H3MepeHJia  KC) 
nocTaTOBHo  h  oaiioro  OBT,I. 

2  I TH  nMeeTCa  b  cocTaBe  Kaacnoro  lip  h  Kaamtra  113  hiix  mojkho  Hcno:iF,30iiari.  ana  cHHxpoHioaiiim  Al  [[  I  ii  I  Til  b  oCTajiBHBix 

nP. 
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2  IIporpaMMHoe  oSecnenemie  chctcmm 

nporpaMMHoe  ooccnenenne  chctcmbi  coctoht  m  nporpaMM  HiMcpcima  KC,  Hi\icpcnnji  napa- 
MGTpoB  pemiMa  h  cpc/iBi  o6BeKTa,  oonapyvKcima  Kone6amiH  Top  hob  nonaTOK,  6noKa  /inarnocTHKH  h 
nporpaMMBi  BH3yann3aunn. 

IlporpaMMa  HiMcpcnmi  KC  (JiynKiiHoimpycT  b  cootbctctbhh  c  anropiiTMOM  KBa3iinapannenB- 
hbix  HiMcpcimii  h  BBiHHCnciiHH  [4]  h  pe3ynBTaTaMH  ee  paooTBi  HBnniOTCfl  anaHcima  KoopnnnaT  no 
BceM  nonaTKaM  Ha  Ka>K,TOM  o6opoTe  porapa.  ripcnycMOTpcna  TaK>Ke  botmovkiioctb  (jiynKnuoimpoBa- 
hhj  b  o^HOKaHajitHOM  BapnaHTe,  peanH3yiomeM  n  n  a  rn  o  ct  n  n  c  c  k  n  ii  poKHM  paOoTBi  chctcmbi  (6e3 
H3MepemM  KC)  [2].  IlporpaMMa  oonapyvKcni-ui  KoneOaHiiii  bbi  norm  act  npoBepKy  Ha  (jiaKT  nami'ina 
KoneSaHHir  b  cootbctctbhh  c  o6ohmh  BapnaHTaMir  nporpaMM.  OnnonpcMcnno  ocy i  nc  ct  bji  h  ctc  h  H3- 
MepeHire  nepnona  npaincnnji  porapa,  naBneHiui  h  TeMnepaTypBi,  a  TaioKe  npiiBcncnne  hx  k  (|)H3hhc- 
GKHM  iliaHCIlIIJIM.  Pe3yHBTaTBI  H3MepeHHH  H  BBIHHCneHHH  a  1 1  a  H  H3  H  p  y  K)  T  C  H  B  6nOKe  HHaniOCTHKH.  B 
kotopom  no  pe3ynBTaTaM  aHann3a  ripwiHMacTCH  pemeHne  o  Hannnun  cpbibhbix  n  noMna>KHBix  abjic- 
iihsix.  IlporpaMMa  BH3yanH3amni  pa6oTaeT  b  hbvx  penciiMax  -  TaonnnnoM  n  rpacjuinecKOM.  B  nepBOM 
pemiMe  Ha  3Kpan  bbibo.thtca  TaGnnna  inancnnH  KC  no  bcgm  nonaTKaM,  ycpcmicniiBix  3a  1  ccKynny, 
a  TaioKe  epennne  3HaneHnn  /laBncnnsi.  TeMnepaTypBi  n  CKopocra  Bpamcima  porapa.  Bo  BTopoM  pe- 
VKHMC  Ha  3KpaH  BBIBO/ISTCH  rpat])HKH  HiMCIICnilJI  KC  /UIH  HK)6oH  BBl6paHHOH  nOnaTKH  C  ,THCKpCTIIO- 
ctbk)  b  on  mi  ncpnon  BpamciiHJi  porapa  n  rpa<])HKn  HiMciicimn  naBncnini  n  TeMnepaTypBi. 

Bee  nporpaMMBi  (JiynKiinonupyioT  b  peanBHOM  BpeMemr,  nononniiTcnBiio  ocymecTBnneTcsi  He- 
npepBiBHan  perncTpanun  pe3ynBTaTOB  b  6a3y  /lamiBix  sKcnepiiMeHTa. 

IJpozpaMMHbiu  6jiok  u3MepenuH  KC  u  o6mpyoKeHM  KOJiedamm  mopifos  jionamoK. 

Pean manna  cnoco6a  KBa3nnapannenBHBix  H3MepeHHH  n  bbihhchchhh  [4]  npe.TBflBnaeT  BBicoKire 
TpeooBanna  k  6 bi c Tp o ,nc ii ct b n  1  o  cucTeMBi.  Ha  ypoBHe  CHmanBHoro  nponeccopa  b  Tenenne  nepnona 
TaKTOBBix  HMnynBCOB  BHeniHen  CHiixponmann n  (~1  mkc)  ocymecTBnaeTca  npoBepKa  TCKymero  Bpe- 
Memi  Ha  cooTBeTCTBiie  MOMeHTy  npoxovK'ncnna  3aMKOM  nonaTKn  reoMeTpnnecKoro  iienTpa  Mcnc/iy 
1  iy b ct b n Ten b n bi m n  sncMciiTaMH  narnnKOB,  n  npn  cootbctctbhh  onpanniBaioTca  Bee  Tpn  KaHana  Kna- 
CTepa.  Ha  ypoBHe  n3BM  b  Tcnennc  o.nnoro  nepnona  Bpaincnna  porapa  (5-20  mc)  BinnonnacTca  ne- 
penana  Hii(|)opManHH  c  nnaT  AHn.  bbihhcjuiiotch  h  pcrncTpnpyiOTca  KC  no  BceM  nonaTKaM,  ocyme- 
CTBnacTca  KOHTponB  bo3mo>khbix  Koncoannii  TopnoB  nonaTOK  n  nnarnocTHKa  cpbibhbix  ii  noMna>K- 
hbix  aBncnnii.. 

CTpyKTypa  nporpaMMHoro  6noKa  npcncTaBncna  Ha  puc.  2.  B  ero  cocTaB  bxo.tat  ynpaBnaiomaa 
nporpaMMa  CHmanBHoro  nponeccopa,  npaiiBep  nnfl  Windows  95/98/NT/2000  n  nporpaMMBi  npn- 
Knannoro  ypoBHS  -  BBnincnenna  KC  n  oonapyvKcnna  Koncoannii. 

ynpannaiomaa  nporpaMMa  ciiraanBHoro  nponeccopa  paooTacT  no  npimnuny  KOMan/i.  npn  no- 
CTynneHun  KOMan/iBi  H3  n3BM  KOMannnBiii  mohhtop  3anycKaeT  Ty  nnn  HHyro  nonnporpaMMy.  C 
noMoinBio  Kovtann  iapaioTcn  ncxonnBic  naninnc  ,nnn  (|>ynKnnonHpoBanHsi  nponecca  c6opa:  MaccuB 
norn'iccKiix  HOMepoB  KaHanoB,  nacTOTa  onpoca  Alin.  MaccnB  mctok  BpeMeHH  onpoca  KaHanoB  n  pan 
npyrnx  napaMeTpoB.  C  noMonuno  nornnecKoro  HOMepa  KaHana  3a/iaioTC>i  napaMeTpBi  c6opa  ,nnn  Ka- 
)Knoro  KaHana  KnacTepa:  (J)H3HHecKHH  HOMep  KaHana,  Tun  nonKmoneHirn  bxohhbix  KacKanoB  11  koscJi- 
(JiHHHeHT  yennenna.  BTopoii  MacciiB  ncnonB3yeTcn  nnn  ianannn  momchtob  BpeMeHH  onpoca  OBT/I- 
cooTBeTCTByioiHHX  npoxovKncnnio  TopnoM  nonaTKH  reoMeTpunecKoro  ueHTpa  mokmv  namuKaMH  [4]. 
npn  3tom  b  KanccTBC  mctkh  BpeMeHH  ncnonB3yeTcn  HOMep  HMnynBca  BHeniHeii  ciiHxpoHH3aHHH, 
cmct  KOToporo  bc/ictca  ot  Hanana  nepnona  BpaineniiH  porapa1. 

nonnporpaMMa  onpoca  AHn  nnnnnnpycTca  cnrnanoM  npepBiBannn  «Fotobhoctb  AI)n».  OHa 
ocymecTBnaeT  ynpaBneHire  anpecoM  KaHana,  K03(jx|)HHHeHT0M  ycnneHim  ii  OTcne>KHBaeT  miKnHne- 
CKyio  nocnenoBaTenBHOCTB  onpoca,  HcnonBsyH  MaccnB  nonniccKnx  HOMepoB  KaHanoB.  3anycK  AI(n 
nna  nepBoro  KaHana  Kanpa  ocyinecTBnaeTcn  onHOBpeMeHHO  c  npuxonoM  HMnynBca  CHHxpoHH3aHHH 


1  B  KaHCCTBC  HMnyjibca  BHeniHeii  ciiHxpoHH3aiiini  iicnoni.3yeTCH  curHan  [  H  IT  (pnc.l),  .i-imc-ii.iiocri.io  iropn;[Ka  I  mkc. 
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Ha  cooTBeTCTByiomnH  iiH(|)poriOH  Bxoa  nnaTBi,  ecnn  nopnaxoBBiH  HOMep  3Toro  HMnyntca  paBeH  Te- 
Kymen  MeTKH  BpeMeHH  onpoca  H3  oanouMcimoro  MaccuBa.  ripeo6pa30BaHHe  no  cncayiomcMy  H3 
craicKa  KaHany  ocymecTBnaeTca  nepe3  cjniKCHpoBaHHBiH  HHTepBan,  paBHBin  3anporpaMMiipoBaHHOMy 
nepnoay  onpoca  Alin.  IIpeoopaaoBanHa  noBTopaiOTcn  ana  Bcex  oerantHBix  xananoB  OBTfl  b  tc'ic- 
hhh  nepnoaa  xaapa,  xoToptiH  paBeH  nepnoay  cneaoBaHna  HMnyntca  CHHxpoHH3annH.  CneayeT  Tax- 
ace  OTMeTHTB,  'no  onpoc  KaHanoB  H3MepeHHa  KC  ocymecTBnaeTca  Ha  MaxeiiMantHO  bo3mo>khoh 
nacTOTe  3  Mfn. 


PacyHOK  2  -  CTpyKTypa  nporpaMMHoro  6jioxa  H3MepeHHa  KC 
n  oGHapyaceHiia  KOJie6aHHH  TopqoB  aonaTOK 


IloanporpaMMa  BHeniHen  cmixpoiii-nannH  3anycKaeTca  c  npnxoaoM  xaacaoro  HMnyntca  chh- 
xpoHimuHH.  OHa  BBirionnacT  c'ict  sthx  h m nynbcoB  h,  ecnn  Texymee  maneime  cneTHnxa  coBnaaaeT 
c  o'lcpcaiiBiM  iiiancimcM  mctkh  BpeMeHH,  pa3pemaeT  pa6oTy  noanporpavivibi  onpoca  Alin.  C6poc 
cneTHHKa  HMnynbcoB  ocymecTBnaeT  noanporpaMMa  H3MepeHHa  nepnoaa  Bpamemia,  KOTopaa  hhh- 
HHHpyeTca  cumanoM  npepbiBaima  «H\inynBC  /IlIB»  h  H3MepaeT  BpeMeHHon  HHTepBan  Meacay  npe- 
ptiBaHHaMH  e  noMoiiiBio  BCTpoeHHoro  TanMepa.  B  KanecTBe  3TanoHHon  nacTOTBi,  3anonHaK>men  H3- 
MepaeMbin  nepnoa,  Hcnonb3yeTca  nacTOTa  BHyTpeHHero  reHepaTopa  DSP,  noaeneHHaa  Ha  iickoto- 
ptiH  K03(])(])HiinenT.  MiMepcniibiii  Koa  nepnoaa  Bpamemia  (jmxcHpycTca  b  Bbiacneimoii  aneiixe  na- 
Mara,  H3  KOTopofi  c'lHTBiBaeTca  npn  oTpa6oTKe  eooTBeTCTByiomeH  KoviaiiaBi  ot  apaiiBcpa  II3BM 
ana  pae'iCTa  MeTOK  BpeMeHH  onpoca  KananoB. 

TaKHM  o6pa30M,  b  xommcBOM  FIFO  6y(j)epe,  peanH30B3HH0M  bo  BnyTpenncii  naMara  cnrnajib- 
hoto  npoHcccopa,  perncTpupyioTca  no  3  xoaa  KananoB  xnacTepa  Ha  xaacayio  nonaTxy.  IIpn  3anon- 
HeHHH  6yt])epa  reHepupyeTca  npcpbiBaime  b  II3BM.  /IpaiiBcp  nnaTBi  no  sthm  npepbiBaimaM  cihtbi- 
BaeT  aamiBic  h  noMemaeT  hx  b  oonbmoii  xonbncBoii  FIFO  oyijicp,  pcanniOBaniibin  b  onepaTHBHon 
naMara  KOMribioTcpa.  IIporpaMMa  Bbi'inenenna  KC  oopaoaTbiBacT  aamibic  b  stom  6yt])epc,  nenonb- 
3ya  cnennanbiibic  yxa3aTenn  apaiiBcpa.  OnpeaeneHHe  KC  ocymecTBnaeTca  nyTeM  pemeHna  encTCMbi 
ncnniicniibix  ypaBHemin  no  anropHTMaM,  iipuBcacmibiM  b  [3,  4],  Bbinncncimbic  3HaneHna  noMema- 
lOTca  b  KonbiicBon  FIFO  6yt])ep  KC  ana  KOHTpona  bo3mo5khbix  xone6aHnn  nonaTKH  h  perncTpupy- 
lOTca  b  6a3e  naimbix  aKcucpuMciiTa,  opraHH30BaHHon  b  Biiae  (])annoBon  encTeMe  Ha  acecTXOM  ,thckc 
KOMiibioTcpa.  IIporpaMMa  oonapyaccnna  xone6aHnn  pa6oTaeT  napanncnbiio  c  ocTanbiibiMH  npo- 
rpaMMaMH  II3BM  h  ocymecTBnaeT  BbiaBneunc  KoncoaTcnbiioro  nponccca  no  H3MeHeHiraM  xaacaon 
KC  -  npeBbinieHHio  laaannbix  noporoBbix  maneniiii,  'incna  nepnoaoB  xone6aHnn  h  'inena  nonaTOK, 
oxBaneHHbix  Kone6aHHaMH,  ncnonbsya  npn  stom  aaniibic  H3  KonbueBoro  oycjiepa  KC. 
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TIpoapaMMHbiu  6jiok  npuiifimufi  pewemtn  o  cpuemix  u  uomiwokhux  nejiemmx.  OneBimHo,  hto 
aim  CBoeBpeMeHHOH  BBi/iann  n p e/iy n p  ok/i aio  i  u  h  x  cnrnajioB  cpe/iCTBa  .inarnocTnKn,  Bxo/wmne  b  co- 
CTaB  CHCTCMbI,  .UOJDKHbl  OOJia/iaTI:,  BBICOKHM  6 blCTpOJIC  HCTB  HC  M .  YuHTblBafl  3TO  TpedOBafflie,  pa3JIHH- 
Hyio  c])H3 H'lccKyio  npupo/iy  npoueccoB,  npuBO/nuunx  k  cpbibhbim  h  noMna>KHbiM  abjichhhm,  a  TaioKe 
npeHMymecTBeHHO  SKcnepTiibiii  xapaKTep  npaBHJi  npiuwriM  pemennyi  o  Hajinunn  ,1  n  a  r  1 1  o  ct  n  p  y  c m o ro 
hbjiciihh,  nanooncc  npiicvuTcviBivi  npeacTaBJiaeTca  ncnojn/iOBannc  coBpcMcniiBix  mcto/iob  HcxyccT- 
BeHHOrO  HHTCJUieKTa,  H  B  HaCTIIOCTH,  MCTO/IOB  Ha  OCHOBe  IlCMCTKOrO  BBIBO/ia. 

B  KaMCCTBC  HHCTpyMGHTajiBHOH  cpc/ibi  pnn  peajnmiiHH  nporpaMMHoro  6noKa  npHHHTHJi  peme- 
mm  HcnoJiB30Banca  naxeT  pa3pa6oTKH  nc'iCTKMX  vio/iCJTcii  h  chctcm  FuzzyTech  5.54k  Kopnopannn 
Inform  Software  [5].  Taxon  Bbioop  6bm  ooycJTOBjrcn  otkpbitbim  niiTepcJicMcoM  naKCTa,  KOTopwii 
ooccnciHBacT  cbhjb  c  6oni>niHHCTBOM  /ipyrnx  nporpaMM  OJiaro/iapH  ncnoJiBBOBannio  MexaHH3MOB 
DDE,  DLL,  h  ActiveX,  a  TaK>KC  HajiHHHeM  co6cTBeHHoro  A  PI  -  hi  iTcp(])cHca  (Application 
Programming  Interface),  mmoiunomero  HHTerpHpoBaTB  naxeT  c  /ipy ravin  nporpaMMaMH,  pa3pa6a- 
TtiBaeMBiMH  ncxo/w  H3  noTpe6HocTeii  KOHenHoro  nonb30BaTena. 

Ha  pnc.  3  npe/iCTaBJicna  cTpyKTypa  nporpaMMHoro  onoKa  npuHirma  penicillin  o  npc.inovinavK- 
hom  n  noMna>KHOM  coctouhhjix  FT))  b  noTannn  naKCTa  FuzzyTech  5.54k. 

3aKJiioHennc  06  yrpo3e  novina>Ka 
(JiopMHpyeTca  b  6noKe  npaBHJi 
«GTEStatus»  Ha  ocHOBaHHH  kohtpojm 
pe>KHMa  paooTbi  KOMnpeccopa 
(«Condition»),  Koncoannh  jionaTOK 
o/inoro  hjih  HecKOJiBKHX  paoonnx  ko- 
nec  («Vibration»),  aHajiH3a  naBneHini 
Ha  bxo/ic  hjih  BBixo/ic  CTyneHH  KOM¬ 
npeccopa  («Fluctuation»)  h  TeMnepa¬ 
Typbi  3a  Typonnoii  /iBnraTCJrn 
(«Temperature»).  Pe3yjn>TaTOM  oueHKH 
6jiOKa  «GTEStatus»  nnnncncn  jihh- 
rBHCTHuecKan  nepevicnnan  «Status», 
KOTopaa  npiiHHMaeT  inancnna 
«Stable»  (cTaonjiBiiBiii  pcncnvi  paooTBi 
ycTaHOBKH),  «Unstable»  (iiccTaonjTB- 
HblH  pe>KHM  pa6oTBl), 

«SurgePossibility»  (bo3mo>khoctb  riovinavKa),  «Foresurge»  (npe/inovinavKiioc  coctojuihc)  h  «Surge» 
(novina>K).  J[nn  /ic(|ia3n(]>nKannn  pciyjTBTaTa  .TnarnocTnKn  Bbi6paH  mcto/i  noncKa  nanooacc  npaB/io- 
no/ioonoro  pcayaBTaTa  -  mcto;i  ueHTpa  MaKCHMyMa  (CoM). 

Bxo/inan  nepcvicnnan  «Condition»  (|>op\inpycTCfl  b  ojtokc  «PowerCondition»  h  onpezteJiaeT 
6hh30Ctb  pc’/Knvia  paooTbi  KOMnpeccopa  k  jihhhh  rpaHHUbi  novina>Ka  b  cootbctctbhh  c  ero  xapaxre- 
pHCTHKOH.  HciCTK'nii  BbIBO/I  OCyiUCCTBJIHCTCJI  Ha  OCHOBaHHH  HHcjlOpMailHH  O  paCXOTIC  B03,iyxa  liepC3 
CTyneHb  KOMnpeccopa  h  cxopocTn  Bpaincnnn  porapa,  nocTynaiomeH  ot  H3MepnTCJibiibix  KananoB 
CHCTCMBI. 

Bxo/inan  nepcviennafl  «Fluctuation»  onncbiBaeT  xapaKTep  ny.TBcaunn  p,aBJiemm  b  KOMnpeccope 
h  onpe/icnncTcn  nyTeM  ncucTxoro  BbiBO/ia  b  ojtokc  «PressureFluctuation»  b  cootbctctbhh  c  H3Me- 
peHHoii  avinjinTy/ion  nynbcaiinii  h  HanpaBJieHHeM  ee  h3mchchhji. 

Anajiora'ino,  bx  0/1  nan  nepevicnnan  «Temperature»  6-HOKa  «GTEStatus»,  onncBiBaioman  xapaK¬ 
Tep  H3MeHeHHH  TeMnepaTypbi  3a  Typonnoii  (paiiiocTB  TeKymeii  TeMnepaTypbi  ot  o>Kn;iac\ion),  onpe- 
ZieJiaeTca  nyTeM  ncncTKoro  BbiBO/ia  b  ojtokc  «TurbineTemperature».  Mcxo/inoii  HiKjiopMaiincM,  b 
3tom  cjiyuae,  nBJinioTcn  pe3ynbTaTbi  H3Mcpcimn  TeMnepaTypbi  3a  Typonnoii,  conocTaBJieHHbie  c  o>kh- 
/lacvton  /urn  3a,iannoro  peiKHMa  paooTbi  chjioboh  ycTaHOBKH,  a  TaKJKC  HanpaBJieHHe  h3mchchhji  yxa- 
3aHHoii  pa3HOCTH  TeMnepaTyp. 


PacyHOK  3  -  CTpyKTypa  nporpaMMHoro  6jiOKa  npneaTna 
pemeHna  o  noMnamioM  coctoshhh  TT)) 
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Hak'oncn,  ncpcMennaa  «Vibration»,  OHcnnBaiomaa  koncGanna  nonaTOK  paooncro  xoneca  /war- 
HocrapyeMOH  CTyneHH  KOMnpeccopa,  onpenenneTCJi  Ha  ocHOBaHHH  6noxa  npaBHJi  «BladeVibration» 
b  cooTBeTCTBHH  c  H3MepeHHOH  aMnnHTy/joH  KOJiebaHHH  h  nanpaBJicimcM  ee  niMcncnna  (yMcnbme- 
hhcm  hjih  yBenHHeHHeM).  nPH  3tom,  npe/iBapHTcnbno  onpenenaeTcn,  cooTBeTCTByeT  nn  nacTOTa  xo- 
acDaiiHH  nonaTOK  nnanaaony  «noMna>KHbix»  nacTOT  (4-50  r h). 

YkaBannaa  Ha  pnc.  3  Moment  onciikH  HiiTcncHBnocTH  noMnancHbix  KoneGannM  nonaTOK  opnen- 
THpoBaHa,  npe>K/ic  Bcero,  Ha  cnocob  niMepcnna  KC  nepeMemeHHH  TopuoB  nonaTOK  h  o6Hapy>xeHH}i 
hx  KonebaHHH  c  noMonmio  KJiacTepa  OBT/b  no3Bonaiomero  xax  bbihbhtb  caM  xonedaTenbHbin  npo- 
Hccc,  Tax  h  onpc/iCJTMTB  ero  xapaxTepncTHKH.  PeaunBannH  b  CHCTeMe  cnocooa  oonapyacenna  xone- 
6aHHH  to  pi  [OB  nonaTOK  c  noMombio  o/uioro  OBTfl,  ooccncniBaiomcro  nnnib  (|)HKcannio  (jjaxTa  Ha¬ 
vana  KoncoannH,  Bbi3biBaeT  iico6xo,thmoctb  BBona  nononiinTcnbiioro  TepMa  bxo/uioh  hkhtbucthhc- 
ckoh  nepeMeHHon  «BV_Amplitude». 

3  Pe3yjibTaTbi  npoBcpivii  padoTOcnocodHOCTH  CHCTeMbi 

B  CBA3H  C  aCeCTKHMH  TpedOBaHHJIMH  no  OBICTpO/lCHCTBHIO.  n  p  C  ,T  b  H  BO  a  C  M  B I  \f  H  K  (])>' nkUHOIlHpO- 
BaHHio  nporpaMMHoro  ooccnc'icnim  b  peanbHOM  BpeMeHH,  noTpedoBanacb  sxcnepiiMeHTanbHaji  npo- 
Bepxa  paooTocnocoonocTH  pa3pa6oTaHHbix  nporpaMM  b  ycnoBnax,  MaKCHManbHO  npn6jiH>KeHHbix  k 
peanbHbiM.  C  3toh  hc-itbio  Hcnonb30BajiHCb  cpc/iCTBa  Mo/iem-ipo  Banna.  omicaHHe  KOTopbix  ripnBC/ie- 
ho  b  paooTC  [6].  TaM  >kc  ooocnoBbinacTca  ncooxo/inMOCTb  hx  n  c  non  bbob  anna.  Ha  bbixo/ic  mo/ichcM 
cpbiBHbix  h  noMna>KHbix  aBJieHHH  b  KOMnpeccope,  co n po  Bowyiae m bi x  KoneoannaMn  nonaTOK,  (Jiop- 
MHpyioTca  nivicncnna  napaMeTpoB  oObCkTa  bo  BpeMeHH  (naBJicnnii,  TeMnepaTyp,  nacTOTbi  Bpaipe- 
nna.  a  Taxnce  KC  nepeMemeHHH  TopnoB  nonaTox).  CpencTBa  MoncnnpoBanna  [6]  ooccncniBaioT 
Taxace  (])opMnpoBannc  nanpanccnnii  Ha  Bbixonax  Tn,  HA  h  ABB.  a  Tax>xe  np,  eooTBeTCTByiomHX 
H3MeHeHHaM  ncpc'incncnnbix  napaMeTpoB.  nonyneHHbie  nanpavKcnna  nocTynaroT  Ha  bxo,tbi  nnaT 

L-783  h  E-440  h  no  pe- 
3ynbTaTaM  hx  npeo6pa30- 
BaHna  h  odpadoTKH  cy/iaT 
o  paooTocnocoonocTn 
CHCTeMbi.1 2. 

3xpaH  pe3ynbTaTOB 
paooTbi  CHCTeMbi  b  rpaijin- 
hcckom  pcvxnMC  npnncncn 
Ha  pnc.  4.  B  BepxHen  nac- 
th  3xpaHa  noxa3aHbi  ot- 
chctbi  KC  ( X,Y,Z)  /m  a  o/y 
hoh  H3  nonaTOK-,  a  b  hh>k- 
ncii  -  otchctbi  /laBncnna  h 
TeMnepaTypbi,  H3MepeH- 
Hbie  Ha  tom  >xe  OTpe3xe 
BpeMeHH  (nyHKTiipHbie 
nHHHH  -  rapMOIlHHCCKHC 

koncoanna.  nonynaeMbie  c 
noMomwo  Mo/icnn).  H3Me- 

.  _  .  ncnna  KC  h  nynbcannn 

Phcvhok  4  -  JxpaH  paooTbi  chctcmbi  b  rpathnnecxoM  pe/KHMe  npocMOTpa  „  _ 

naBneHHH  nocaT  xoneoa- 


1  Pa6oTocnoco6HOCTb  naTHHKOB  h  npeo6pa30BaTeneii  npoMbimneHHoro  H3roTOBJieHJia  He  rpeoye  r  nonTBepataeHiia,  a  nanoo- 
nee  nojiHtie  CBeaeHHa  o  pa6oTOcnoco6HocTH  OBT.ZJ  h  npeo6pa30BaTeneH  hx  CHraanoB  rip  HMeioTca  b  pa6oTe  [3]. 

2  AHanorHHHBie  rpacj)HKH  Moryr  6bitb  nocTpoeHbi  h  j\jik  Apyrnx  nonaTOK  (onpeAejieHHe  KC  napamiejibHo  ocymecTBJiaeTca  ana 
Bcex  nonaTOK). 
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TentHBiH  xapaKTep,  cooTBeTCTByKtnqin  pe3yni>TaTaM  MoaenupoBaHna.  ITpn  3tom  pe3yni>TaTi>i,  nony- 
'icimbic  b  CHCTeMe  HiMcpcima  h  pe3ym>TaTBi  MO/iCJinpoBannyi  npaKTH'iccKn  conna/iaioT. 

Cae/iyeT  TaiDKe  otmcthtb.  hto  6tiJia  npone/icna  MeTponornnecKaa  aTTCCTanna  KanajioB  OBTfl 
(ran  OBTfl-K-3(HC)  [3]).  CncTcviaTn'iccKaa  cocTaBaaiomaa  ochobhoh  norpemHocra  npn  annpoK- 
cnviann n  rpa/iynpononnon  xapaKTepncraKii  nomiHOMOM  'icTBcpTon  CTcncnn  cocTaBHJia  0.5%,  cny- 
nanHa a  cocTaBJisiomaji  MeHee  0.1%. 

3aKJiiOHeHHe 

l^aipaooTannaa  cucTeMa  ricHBOJiacT  ocymecTBUHTb  nivicpcnna  KC  ncpcMcmcnnn  TopnoB  jiona- 
tok  n  oonapy'/Kcnnc  nx  Koacoaiinn  b  KOMnpeccope,  niMcpcnna  /laBucnna  n  TCMncpaTypBi  b  ra30B03- 
nymnoM  TpaKTC  .TBnraTcaa,  a  TaK>Ke  npoBO/WTB  qnarnocraKy  cpuBnux  n  noMnamibix  hbjiciihh. 
Tcxiihhcckhc  pcnicnna.  ajiropiiTMbi  n  pcaju-nyiomne  nx  nporpaviMBi  MoryT  6bitb  ycnemHO  npiiMe- 
HeHti  npn  pa3pa6oTKe  iio/iodiibix  cucTeM  c  OoJibimiM  hhcjiom  KaHanoB  n  OonbimiM  naoopovi  Bbinon- 
HJieMBix  iaqan. 

3 Ken cp n mc i iTamm as  npoBepKa  paHee  He  ncciic/iOBannBix  (JiynKnnn  -  niviepenna  KC  nepeMe- 
meHHH  TopnoB  nonaTOK  n  oDnapyAxnna  nx  KoacDannn,  no.iTBep.nnaa  pa6oToenoco6HOCTb  cuctcmbi. 
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Abstract 

Modeling  tools  assigned  for  performance  check  and  debugging  of  multivariate  process  measuring 
system  in  gas-turbine  engine  are  considered.  The  descriptions  of  processes  models  that  take  place 
in  power  installation  and  in  measuring  system  as  well  as  the  descriptions  of  soft-and-hardware 
tools,  illustrated  by  model  control  screens,  are  given. 

BBe/tetme 

B  pa6oTe  [1]  p acc m aTp h b a ctc a  CHCTeMa  HiMcpcnini  MiioroMcpniax  npoiteccoB  b  ra30Typ6iiH- 
hom  /iBHraTCTic  (FTA),  KOTopaa  copcpvKHT  KaHanBi  HiMcpcniia  nepeMemeHitit  TopuoB  paoounx  nona- 
tok  Koneca  porapa  KOMnpeccopa  TTfl  n  oGccneHHBaeT  o6Hapy>KeHne  nx  KoneSaHnit.  B  cncTeMe 
TaK5Ke  npenycMOTpciiBi  KaHanti  tmicpenuji  napaMeTpoB  pemiMa  n  cpe.TBi  o6i.eKTa  -  ckopocth  Bpa- 
ineima.  nyjiBcanHH  /laBJicnm'i  Ha  bbixo/ic  cTyneHit  n  TcvincpaTypBi  ra30B  Ha  bbixo/ic  Typ6nHt>i,  hto 
ooccneliHBacT  /iiianiocTHKy  cpbibhbix  h  noMna>KHBix  aBjieHHH  b  raBOBOi/iymiiOM  TpaKTe  KOMnpecco¬ 
pa. 

On n oil  H3  iianooncc  cymecTBcnnux  Tpy/iiiocTcii  npn  cob/uiiihh  t3khx  chctcm  hbhhctch  oraa/iKa 
anropuTMOB  cjjyHKHHOHHpoBaHiM  h  peajiH3yiomero  hx  nporpaMMHoro  ooccncHeiiiui.  a  TaK>Ke  npo- 
BepKa  pa6oTocnoco6HOCTH  chctcmbi  b  hcjiom.  HcnonB30BaHne  HaTypHoro  SKcnepiiMeHTa,  b  npoaeccc 
KOToporo  nj\  bbo.thtch  b  onacHtie  coctoshihji  /pis  oma/iKii  chctcmbi  h  npoBepKit  ee  pa6oTocno- 
co6hocth  npaKTitnecKH  HepeantHO,  b  nepByio  onepc/iB  no  jkoiiomhhcckhm  GooGpaaceHHHM. 

B  stoh  CBH3H,  c/ihiictbciiiibih  nyTt>  /pis  iiana/iKii  h  npoBepKit  pa6oTocnoco6HocTii  paccMaTpu- 
BaeMoit  chctcmbi  -  HMHTauiM  3KcnepnMeHTa  Ha  Mo/tensx.  B  nacTonmeii  cTaTte  npuBO/tsTGs  omica- 
hiis  pa3pa6oTaHHtix  aBTopaMH  annapaTHO-nporpaMMHBix  cpe/iCTB  MoncnupoBaniiH,  npe/inainaHcii- 
HBIX  RJISL  OTJia/tKH  H  npOBepKH  pa60T0Cn0C06H0CTH  CHCTCMBI  H3MCpeilHS  MHOTOMepHBIX  HpOIICCCOB 
aim  3KcnepHMeHTajiBHBix  iiccnc/iOBaiiHii  h  nuaniocTHKH  cpbibhbix  h  noMnascHBix  sbjtchhh  b  TT/1. 

1  CTpyKTypHaa  cxeMa  cpe/tCTB  MOie.iiipoBamis 

PcajiHiamts  b  chctcmc  HiMcpenini  MHoroMepHBix  npoiteccoB  [1]  mcto.tob  oonapyA'cniui  Kone- 
6aHHH  nonaTOK  3a  o/inn  nepno/i  BpameiiHJi  porapa,  npe/tBSBJiaeT  bbicokhc  TpcooBannsi  k  OBicTpo/icii- 
ctbhio  KaK  annapaTHBix,  TaK  h  nporpaMMHBix  cpe/iCTB  chctcmbi.  Ohcbh/hio,  hto  HcnonB3yeMBie  /pis 
OTna^KH  h  npoBepKit  pa6oTocnoco6HocTit  chctcmbi  cpencTBa  MoncnirpoBaniiH  //ojdkhbi  cootbctctbo- 
BaTB  3thm  TpcDOBannsiM.  OniiaKO,  co3,Tannc  T3KHX  cpe/iCTB  c  cahhoh  nporpaMMoii  ynpaBnefflis  pac- 
HeTaMH  h  BBi/iaHcii  bbicokockopocthbix  cumanoB  BaTpyniiHTcnBno  h  BBi3BiBaeT  iicooxo/ihmoctb  hc- 
nonB30B aHiis  .ToporocTOHineii  b bi co ko n p o h 3 boh ht cn h 1 1 o ii  bbihhchhtcubhoh  tcxhhkh. 


451 


Bbixo/iom  H3  iiojio'/Kciihji  mojkct  cJiymiTB  110,1X0,3,  ocuoBainibiii  Ha  pa3HeceHiin  bo  BpeMeHii 
nponc.iyp  MOflemipoBaHiui  h  Bbi/iauii  ciirHanoB,  HMiiTiipyiomiix  pa6oTy  .laT'iHKOB  n  npeo6pa30BaTe- 
jieii.  /IpyrHMH  cJiOBaMii,  MO,ieJinpoBaimc  ocymecTBJiaeTcn  b  «MarKOM»  BpeMeHH  npn  OTcyTCTBim 
Karaix-jnido  orpaimuciiiiii  Ha  CKopocTB  bbihhchciihh,  a  3aTeM  ajiopMiipoBaniibic  MacciiBBi  ,iainiBix 
BBI^aiOTCH  Ha  yCTpOHCTBa  BBIBO.ia  CHrHajIOB  C  BBICOKOH  CKOpOCTBIO.  rip II  3T0M  paCHCT  MO/ICJIII  H 
ynpaBneHiie  Bbpiaucii  cmnajioB  mo>kot  ocy iiicct bjiutbgh  pa3HBiMH  nporpaMMHBiMH  MOnyjMMii. 

nonyneHiie  cunraaoB,  iiMiiTiipyEomux  pa6oTy  jiaTUHKOB  h  n p c o 6 p as o b a t c,i c ii  ucjiccooopaiiio 
ocy  iiicct  Ban  tb  c  HcnojiB30BaHiieM  CTaipiapniBix  cpc.ic'TB  BBO,ia/BBiBO,ia,  HanpiiMep  nnaT  c|)  h  p  \t  L- 
Card,  National  Instruments,  Advantech  h  up.  B  to  >Ke  BpeMS,  mra  iiojiyuciiiui  bbicokockopocthbix 
ciirHanoB  iicooxo.iHMa  pa3pa6oTKa  cnennajiBHBix  ycTponcTB. 

Ha  pile.  1  npe.iCTaB.ieiia  o6o6iueiman  cipyKTypHaa  cxeMa  annapaTHO-nporpaMMHBix  cpc.ic'TB 
m o,i c.i it p o b a 1 1 ii h  cpBiBHBix  H  noMna>KHBix  HBJiemiH  b  TT/],,  peanii3yiomHX  npc,i.io>K'ciiiiBiii  rio,ixo,i. 


PucyHOK  1  -  CTpyKTypa  annapaTHO-nporpaMMHBix  cpencTB  MOneJiupoBaena 


B  cocTaB  Tcxiiii'iccKiix  cpe.iCTB  Bxo.iiiT  ymraepcajiBHas  nnaTa  BBO,ia/BbiBO,ia  aHanoroBBix  h 
HiicjjpoBBix  CHrHajIOB  L-783  (pa3pa6oTKa  cjjupMBi  L-Card),  HMdoman  b  CBoeM  cocTaBe  2-x  KaHajiBHBiii 
HAn  H  16  HHlJipOBBIX  BBIX0,10B.  a  TaK/KC  CIICI[Ha.lBIIO  pa3pa6oTaHHBIH  BHemHHH  MO/iyJIB,  CO,iep>Ka- 
HIHH  3  6aHKa  nn3Y  h  3  o.moKaiiajibiibix  bbicokockopocthbix  iin(]>po-anajioroBbix  npeoopasoBaTe.iJi 

fflAn). 

nporpaMMHoe  ooccncicimc  BK.no'iacT  pc.iaKTop  cxeM  mo/icjicit,  ooccncHHBaioimiii  (jiopvmpo- 
BaHHe  BBiHHCJiHTejiBHBix  cxeM  Ha  ocHOBe  hmcioiuhxch  b  6a3e  mo.icjich;  nporpaMMHBiii  Mo/iyjib  pac- 
neTa  Monejieii  h  ynpaBJieHiin  bbihhcjihtcjibhbim  3KcnepiiMeHT0M,  odecneHHBaiomHH  pacneT  ccjjopMii- 
poBaHHoii  pe.iaKTopoM  BBiHHCnHTenBHOH  cxeMBi  h  (}) o p m h p o b a 1 1 h c  6a3Bi  jiainibix  (Bfl)  c  pe3ynBTaTa- 
Mii  MO/iejTHpoBaHHa,  a  TaioKe  nporpaMMHBiii  Mo.iy.ib  ynpaBjTCHHa  Bbpiaucii  ciirHanoB,  ocymecTB- 
JTHFOmHH  CIHTblBailHC  HII<})OpMaHHH  H3  Efl  pe3yJIBT3T0B  MOUCJTHpOBaHHH  H  Bbl/ia'iy  ee  Ha  Cpe.lCTBa 
BBIBOHa  HMHTHpyiOHJ,HX  CHrHajIOB. 


2  Mo^ejiH  npoucccoB 

B  cucTeMe  iiiMcpeiimi  [1]  3aKjT  pouch  He  06  yrpo3e  noMna>Ka  (])opMnpyeTcn  Ha  ocHOBaHim  koh- 
TpoJin  KOJiedaHHH  paoo'mx  jionaTOK  o.moro  hjih  hcckojibkhx  KOJiec  ,inarnocTnpycMoii  CTyneHii  kom- 
npeccopa,  aHajiH3a  nyjiBcaiiiiH  ,iaB.iciinii  Ha  bbixo.ic  CTyneHii  h  otkjiohchhh  TeMnepaTypBi  3a  Typ6n- 
hoh  .iBiiraTc.iH  ot  hopmbi.  3tot  iiaoop  imiepneMbix  napaMeTpoB  h  onpeneJineT  kojthhcctbchhbih  ii 
KaHecTBeHHBiii  cocTaB  mo/icjicit,  KOTopBie  ,io.i/Kiibi  6bitb  BKJiio'ieiibi  b  cpe.icTBa  Mo,ic.inpoBaiinsi 
cpBiBHBix  ii  noMiiavKiibix  hbjtchhh  b  KOMnpeccope  TT^. 

Modenupoeanue  nyjibcaifuii  daenenuu  ocymecTBJiaeTCH  Ha  ochobc  sKcnepiiMemajiBHo  onpene- 
jiaeMBix  ceMencTB  xapaKTepiicTHK  KOMnpeccopa  [2],  ycTaHaBJiHBaiomiix  cbh3b  mcvk.iv  iipnBC,ieinibi\i 
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BCCOBbIM  paCXO,BOM  BOIJiyXB,  CTeneHBK)  nOBBimeilllJI  TiaBJieHHJI  H  1 1  p  M  B  C/I C 1 1 1 1  bl  M  H  o6opOTaMH  pOTOpa. 
r coMCTpu'iccKoc  MecTO  to'ick  yKa3aHHtix  MHHHMajitHBix  pacxo/iOB  o6pa3yeT  am i mi  cpBiBa  hjih  rpa- 
hhubi  noMna>Ka.  B  KanecTBe  bxojiiibix  nepeMeHHBix  ncnoai/iyioToi  iiia'iciimi  o6opoTOB  h  pacxo/ia 
BOipyxa  'icpci  CTyneHB  KOMnpeccopa,  a  b  KanecTBe  Bbixojinoii  nepeMeHHOH  -  /laBJicimc  Ha  bbixo/ic 
CTyneHH. 

ripn  pacncTe  mojicjih  jura  3a/iaiiiibix  jiia'icimii  o6opotob  onpe/icJiflCTCH  c  o  o  t  b  c  t  ct  By  i  o  1 1 1  a  a  hm 
xapaKTepucTHKa  3aBHCHMOCTH  jiaBJicnna  ot  pacxo/ia  Boa/iyxa  h  nmcTca  TO'iKa  nepeceneHiM  jiaimoii 
xapaKTepucTHKH  c  jiHHHen  rpaHHHBi  noMna>Ka  (Gn0Mn  ).  Kor.ua  o6opoTBi  Hiiace  HOMHHajiBHBix,  onpe- 
jieJiaeTca  h  TOHKa  nepccc'ieiina  xapaKTepucTHKH  c  amincii  rpanmiBi  na'iaaa  cpBiBa  (Gcphle).  Ecjih 
3a^aHHBiH  pacxo/i  Boijiyxa  npeBBimaeT  GnoM„  h  Gcphm  ,  to  no  iiaii/iciiiioii  xapaKTepucTHKe  onpcjicaa- 
eTca  jiaBJiciine  Ha  bbixo,tc  CTyneHH  KOMnpeccopa,  Korapoe  oyjicT  nocToaimo  bo  BpeMeHH  iipn  3a/iaii- 
hbix  pacxoac  h  o6opoTax. 

Ecuh  >Ke  o6opoTBi  Hirsce  HOMHHanBHBix  h  3a/iaimbiii  pacxo/i  Boi/iyxa  naxomiTca  b  jwanaionc 
Gcpbie...GnoMn,  to  no  iiaH/icimoii  xapaKTepucTHKe  onpe/icaaeTca  cpejiiinii  ypoBeHB  jiaBJiciina  Ha  bbixo- 
ae  CTyneHH  KOMnpeccopa  h  (])op\mpyioTca  BBicoKonacTOTHBie  rapMoiimiccKiic  i-nMcncima  /laBJiciina 
h  pacxo/ia,  xapaKTepH3yiomHe  cpBiB.  /pi  a  cjiynaa,  Kor/ia  3a/iaimbiH  pacxo/i  BOi/iyxa  MeHBme  G,WMn  - 
no  iiaH/icimoii  xapaKTepucTHKe  onpejicaacTca  cpe/umii  ypoBeHB  /laBJiciina  Ha  bbixo.tc  CTyneHH  KOM¬ 
npeccopa,  a  Ha  bbixo/ic  mo/icjjh  (JjopMupyioTca  iiHiKO'iacTOTiiBic  Koaeoaiina  jiaBJiciina,  xapaKTepn- 
3yiomHe  no\iiia>K.  C  ucjibio  ynpomcima  MojicJinpycTca  tojibko  «MarKHH  noMna>K»  b6jih3h  tohkh 
Gnojun,  He  HMeiOIUHH  pa3pBIBHOH  XapaKTepHCTHKH  [2].  OlCBHJIIlO,  HTO  npH  o6opOTaX  IIHVKC  HOMH- 
HajiBHBix,  npoHioiiacT  iiaaovKcimc  Koacoamiii  jiaBJiciina.  xapaKTepH3yioiHHX  novinavK  h  Bpamaio- 
IIIHHCa  CpBIB. 

Modenb  epamemw  Jionamonnozo  eenifa  mneca  pomopa  u  eo3HumoeeHun  KOJie6amm  nonamoK 
ooccneHHBacT  (])opvmpoBaimc  Ha  bbixo,tc  iiiaHciniii  Koop/u-maTiibix  cocTaBJiaiomux  (KC)  nepeMe- 
meHHH  TOp HOB  KOHTpOJIHpyeMBIX  JIOnaTOK  B  CHCTeMe  OTCICTa  XYZ,  JKCCTKO  CBJnailllOH  CO  CTaTOpOM. 

Ecuh  paccMaTpHBaTB  BpaipaTenBHoe  anii'A'cime  jionaroHHoro  bciiiui  porapa  Typ6oKOMnpeccopa, 
to  ncpcMcmcnmi  KOHTpoJinpyeMoro  Topua  aonaTKH  oy/iCT  nponcxo/iiiTb  toubko  b  paanajiBHOM  Ha- 
npaBJieHHH  (bjjojib  och  Y)  h  b  HanpaBJieHHH  Bpameiina  porapa  (ocb  Z).  C'Mciueiina  5Ke  b  HanpaBJie- 
HHH  OCH  pOTOpa  (OCB  X)  OCTaiiyTCa  HCH3MCHHBIMH.  ricpCMCIIICIimi  Top  I  [a  Ka>K/IOH  JIOnaTKH  BJIOJIB  OCH 
Z  (npoeKHHJi  ncpcMcmciimi  Ha  ocb  Z)  MoryT  6bitb  onucaHBi  npocTCHiniiMii  Tp h ro 1 1 o mct p h hoc k h m h 
(JiyHKHiuiMH.  ncpcMcmcnmi  TopiiOB  KOHTpoJinpyeMBix  nonaTOK  b/iojib  och  Y  onpejicnaioTca  HanajiB- 
hbim  3HaHeHHeM  paanajiBHoro  3a3opa  h  noBopoTOM  KOJieca  porapa. 

AiiaaormiiibiM  o6pa30M  MoryT  6bitb  onpe/ionciibi  KC  nepeMemeHHH  TopiiOB  jionaTOK  npn  hx 
Koneoaimax.  C  ucjibio  ynpomeima  npeanoJiaraeTca,  hto  Koacoaima  JionaTOK  hmciot  rapMoiin'iccKiiii 
xapaKTep.  FTp h  3tom  mo^cjib  Kone6aHHH  JionaTOK  poavKiia  HiiTcrpupoBaTbca  c  mo/icjjbio  Bpamciimi 
KOJieca  porapa. 

Modenupoeamie  ebixodmix  cuzncuioe  dammiKoe  u  npeo6pa3oeamejieu  napcmempoe  zci3oeo3- 
dyuinozo  mpciKma,  a  mciKMce  napcmempoe  peoKima  ocymecTBJiaeTca  c  noMoipBio  Ha6opa  MoaeJien 
/urn  KavKaoro  napaMeTpa.  Hcxoaiibivin  aamibiMii  MoacanpoBaiimi  hbhhiot ch  rpaaynpoBO'iiibic 
xapaKTepucTHKH  (rX),  npcncTaBacinibic  b  tom  hjih  iihom  bh.tc  (HanpiiMep,  K03(}K])nniiciiTbi  noJiHHO- 
Ma  hjih  HHTepnojiaunoHHaa  TatxBHiia.  Pe3yjiBTaTaMH  Monc^npoBaiimi  npouccca  npcoopasoBaumi  jib- 
jimotch  H  iMCiieiimi  iianpsivKciimi  (hjih  KO,Ta),  cooTBeTCTByiomne  HiMCiicumiM  Bxoniibix  napaMeTpoB). 
CooTBeTCTBeHHo,  hcxo^hbimh  jjaHHBiMH  fljia  ModejiupoeaHun  cuzmjioe  damnuKoe  u  npeo6pa3oeame- 
neii  paduajibHbix,  oceeux  u  uszuYmux  cMemenuu  mopifoe  nonamoK  hbjuhotch  ceMeiicTBa  TX  jjjia  Ka- 
VKporo  OBT^T,.  Koop.iHiiaTbi  F  Y h  Z,  himciihioihhcch  bo  BpeMeHH,  noJiyHeHHBie  aim  KavKpoii  jionaTKH 
rip H  HajIHHHH  HJIH  OTCyTCTBIIH  KOJie6aHHH.  Pe3yJIBTaTBI  MOPC^IipOBaiimi  npeflCTaBJiaiOT  C060H  H3Me- 
HeHiin  iianpnvKciiHii  hjih  ko,tob  bo  BpeMeHH,  cooTBeTCTByiomne  BxopiibiM  cumanaM  Ka>Kporo  OBTfl 
h  npeo6pa30BaTeJia  KJiacTepa  b  tc'iciihc  hcckojibkhx  ncpnopoB  Bpamciimi  porapa  KOMnpeccopa  fT^. 
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3  IIporpaMMHoe  odecneHemie  (jtopMHpoBaHHH  cxeM  h  pacneTa  Modelled 

McnoabiycMbic  Mo/tenH  o6pa3yioT  6a3y  MOAenefi  (pnc.  1)  h  nporpaMMHo  MoryT  6bitb  peajiH30- 
Bailbl  KaK  B  BIJ.TC  OT.TCabllblX  HCnOailHCMBIX  MO/tyJieH,  TaK  H  B  BH/1C  npOrpaMM  CTaibiapTIlblX  cpc.ic'TB 

Mo^eJiHpoBaHHJi  (HanpHMep,  Mathcad,  MatLab  h  ap.).  OOTcawicimc  MOAened  b  canny  io  bbihhcjih- 
TenBHyio  ccTb  ocymecTBnaeTca  c  homoiubio  cncnnaabiioro  rpaiJranecKoro  pcaaKTopa  cxeM  Moaened. 

B  KanccTBC  npHMepa,  Ha  pnc. 2  npe/iCTa Buena  cxeMa  Moaenen  jjjul  pacncTa  nyjibcauHH  aaaac- 
hhh  ( Moacab  GTEStabOp),  CMcmcnnn  Topua  jionaTKH  npn  ee  Koacoannsx  c  yncroM  Bpamcnns  Koac- 
ca  poTopa  KOMnpeccopa  TTfl  (MoaeJib  BladeOsc),  a  TaKVKC  MoacanpoBanna  Bbixoaniax  cnraanoB 
n  p  c  o  6  p  a  3  o  b  aT  c  a  c  n  paanaainibix,  occbbix  h  narnonbix  CMcmcnnn  Top  hob  jionaTOK  (  mo/icjtb 
MeasSys).  Bee  MoaeJiH,  BKaioncniibic  b  cxeMy,  peajiH30BaHBi  b  bh.ic  OTacabiibix  nporpaMM. 


PucyHOK  2  -  3KpaH  peaaKTopa  cxeM  MoaeJieu 

Bxo/iaMH  cxcvibi  Moacaen  hbjijhotch  3HaneHHJi  CKopocTH  Bpamcnns  poTopa  (RotorSpeed),  3Ha- 
neHHe  paexo/ta  Botayxa  uepet  MO/teJinpyeMyio  CTynenb  KOMnpeccopa  (Consumption)  h  nacTOTa  ko- 
nedaHHH  Bbiopannon  JionaTKH  KOJieca  poTopa  CTyneHH  KOMnpeccopa  TT/],.  Bbixoaw  cxcmbi  -  nynb- 
caunn  aaBaemui  Ha  Bbixoac  CTyneHH  (Pressure),  niMcncnna  KC  (X,  Y,  Z)  Bbiopannon  JionaTKH,  a 
TaK/KC  cooTBeTCTByiontne  hm  H3MeHeHim  ko^ob  (CX,  CY,  CZ).  3aaannc  BpcMCimbix  MeTOK,  jjjul  ko- 
Topbix  oeymecTBJiaeTCJi  pacncT  cxcmbi,  ocymccTBaacTca  e  noMoimao  eneunajibHon  Moacan- 
reHepaTopa  (Generator). 

B  pa3pa6oTaHHOM  nporpaMMHOM  ooccncicimn  cpc/ic'TB  MoacanpoBanna  peaaKTop  cxeM  Moae- 
jien  n  nporpaMMa  pacHCra  n  ynpaBacnna  BBinneJiHTeJiBHbiM  3KcnepiiMeHTOM  (pne.  1)  pcaanaoBanbi  b 
Buzie  OT.TC-Tbnbix  Moayacii.  Cbh3b  Mc>Kay  hhmh  ocyiuecTBaseTcs  nocpcacTBOM  (jjannoB  c  onncaHHJi- 
mh  noca c/io b area b 1 1 Oct c n  pacHera  Moacacii  cxcmbi.  CiJiopMHpoBainibiii  pc.iaKTopoM  cxeM  <|>ana  no- 
CTynaeT  Ha  Bxoa  nporpaMMbi  pac'iCTa  h  ynpaBaemni  BbinncanTcabiibiM  3KcncpiiMciiTOM,  pic  CHanana 
npOH3BOflHTCa  HaCTpOHKa  BMHHGa HTCJT b 1 10 TO  3KCnepHMeHTa  C  riOMOIIIblO  «3JieKTpOHHOTO  nOMOIUHH- 
Ka»,  noaBoaaiomcro  3a.j1.aTb  enocod  Buoaa  hcxo.tiibix  .Tamibix  (pynnon  hjih  noepc.TCTBOM  (|ianaoB 
.Tamibix)  h  bii.t  npeacTaBaeniia  pcayabTaTOB  MoacanpoBanns  (Taoan'iiibin,  rpaiJinnccKnn.  kom6hhh- 
poBaHHbin),  a  3aTeM  sanycKacTcs  cooctbciiiio  6a ok  pacHera  cxcmbi  mo, t cacti. 
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Ha  puc.  3  npencTaBnen  3KpaH  paooTbi  nporpavivibi  pacncTa  11  ynpaB.icima  bbi'iuc-Thtc-Tbiibim 
3KcnepiiMeHTOM  b  pe>KHMe  pacncTa  cxcmbi  Monenen.  Ha  3Kpanc  noKaiaiibi  rpa(|>HKH  nyntcaiiHH  naB- 
jieHiui  Ha  bbixo/ic  CTyneHii  KOMnpeccopa  TT/],  b  pcvKHMC  novmawa  (hh>khhh  rpac|)HK),  a  TaioKe  H3Me- 
HeHiM  nonovKcimji  Topua  on  noil  113  nonaTOK  Koneca  poTopa  Bnonb  och  poTopa  (BepxHHH  rpat|)HK)  11  b 
HanpaBJieHiiii  ero  Bpamcnna  (cpcnniiii  rpatfuiK)  npn  Kone6aiiHHX  nonaTKH,  BbnBaniibix  nonna/KCM. 
3ncci>  ace  npcncTaBncna  h  cnemianbiiaa  kohcohb  pynHoro  pe>KHMa  ynpaBnemin,  ycTanoBneimcM  no- 
nonceHiin  BHpTyajitHBix  perynnTopoB  KOTopon  ocymecTBnaeTcn  H3MeHeHiie  napaMeTpoB  pacncTa 

MO/ICJTCH. 


PacyHOK  3  -  3KpaH  6noKa  pacneTa  MoneJiefi 


C  uenBio  HCKJiioHeHiui  h36bito'iiioh  nn(|)opMannH,  pacicT  KC  cMememiH  TopuoB  nonaTOK  ocy- 
mecTBJiaeTca  tojibko  rjisl  MOMeHTOB  BpeMeHH,  eooTBeTCTByioinHX  npoxovK.icnmo  Ka>K3oii  nonaTKH  b 
npocTpaHCTBe,  orpann'ieimoM  paoo'iHM  .iHanasonoM  OBT/l  (KJiacTepa  OBT/l)-  npn  Bbixonc  3a  yKa- 
3aHHyio  30Hy,  KC  CMcmcniiii  TopuoB  nonaTOK  npucBaHBaioTcn  inaneniiH  «no-yMonnannio»  ( X=Z=0 ; 
Y=Yco>  pic  Yx  -  'iiia'ieimc  «6ecKOHeHHoro»  3a3opa,  cooTBeTCTByiomee  noKa3aHH5iM  chctcmbi  H3Mepe- 
him  npn  npoxovK/ieimn  non  nyBCTBHTenbHbiM  sncvieiiTovi  OBT/l  m eacnon aTOHHoro  n p o m c >k y t k a ) . 
3to  h  o6ycnaBJiHBaeT  «nncKpeTHMH»  xapaKTep  rpacjiHKa  CMememni  Topua  OTncninio  Bbi6paHHOH 
nonaTKH  Ha  pnc.  3. 


4  IIporpaMMHoe  h  annapamoc  oSecneneHne  ynpaBJieHHH  BbinaneH 

HMHTHpyromHX  CHTHajIOB 

KaK  oTMenanocb  b  n.  2,  uMumaifua  euxodubix  cuznanoe  dammiKoe  daenemiu  u  meMnepamypu 
ocymecTBjiaeTcn  c  iicnonbiOBaniicM  yHHBepcanbHOH  nnaTbi  BBona/BbiBona  L-783.  B  cocTaBe  nnaTbi 
hmcctch  nByxKananbiibiH  1 2-pa3pannbiii  H,An  c  nporpaMMHpyeMoii  'iacTOTon  npeo6pa30BaHHn  no 
125  kTh  h  BHyTpeHHiin  oycjiep  oobcmom  no  2  kB  ana  xpaiicima  Kanpa  BbinaBaeMoii  ncpci  HA  IT  hh- 
(|)op\iaiiHH.  YnpaBneHne  MHKpocxeMoii  H,An  11  opraHH3aiiHeH  KonbucBoro  6yt|)cpa  Kanpa  ocymecTB- 
naeT  ycTaHOBneHHbiH  Ha  nnaTe  CHmantHbiii  npoucccop. 
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riporpaviMa  ynpaBnemia  Bbipancn  HMUTupyiomux  cnr nanoB  nynBcaqHH  qaBncnnii  h  TeMnepa- 
Typti  Ha  ocHOBe  pe3ynBTaTOB  MopcnupoBanna  (|)opvmpycT  MacciiB  paHHBix  pna  I X  A  FT  pna  Kaacporo 
KaHana  h  3arpy>KaeT  ero  b  kopbucboh  6yc|)cp  nnaTBi.  riporpaviMa  3a/iacT  TaKVKC  iicooxo.thmbic  napa- 
MCTpw  pa  dot  bi  I IAFI  (nacTOTy  npeoopapoBannn  h  pa3Mep  Kappa),  pacc'iHTanmnc  b  cootbctctbhh  c 
napaMeTpaMH  MopcnupoBanna  (mar  vioacnnpo Banna  h  ncpnop  MopenupyeMoro  curHana).  Ilocne 
Toro,  KaK  nporpaMMa  ynpaBnemia  pa3peimina  pa6oTy  I)AF1,  ero  <])ynKnnonnpoBanne  ocymccTBnacT- 
ca  B  aBTOHOMHOM  peaaiMe. 

B  mTaTHBiii  BIOS  (BcrpoeHHoe  IIO  nnaTBi)  pooannena  bo3mo>khoctb  cnnxponn  iannn  nepe3a- 
nycKa  BBipami  Hnt|)op\ianH n  ncpci  I)AII  c  ncnoJiB30BaHneM  BHemHero  qmjipoBoro  CHHxponMnyjiBca. 
CHHxponMnyjiBC  laBcpcn  Ha  bxop  BHemHero  npcpuBanna  curHanBHoro  nponeccopa,  npn  oGcnyncn- 
BaHHH  3anpoca  KOToporo  yKa3aTenB  TeKymero  BinpaBacvioro  OTcneTa  aBTOMaTiinecKH  ncpcpBiiracTca 
b  nanano  Kappa. 

HMumcmuH  ebixodmix  cuzncuioe  damnum  nacmomu  epaiqeuufi  (JJ^B)  c  tpopMupoeameneM  u 
Kjiacmepa  OBTff  c  npeo6pa3oeamenHMU  ocymecTBnaeTcn  b  cnemianBHo  pa3pa6oTaHHOM  bbicokocko- 
pocTHOM  BHemHeM  Mo/iyne.  OGbcphiichhc  reHepamm  sthx  cnr  nanoB  b  opiiom  viopyne  npopmcTOBa- 
ho  Heo6xopHMOCTBK>  vkcctkoh  ciiHxpoHimiiHH  BBipami  curHajioB,  HMHTHpyK)m,HX  pa6oTy  KJiacTepa 
paTHHKOB  OBTfl  H  TJHB. 

B  cocTaB  Mopyna  BxopaT  3  bbicokockopocthbix  1 2-pa3pnpm>ix  I  IAFI  c  nacTOTori  npeo6pa30Ba- 
Hiia  1.7  Mru  (no  opnoviy  Ha  KavK/iBin  parrniK  KnacTepa),  3  6aHKa  niI3y  o6BeMOM  512  K6,  TaKTOBinn 
reHeparap  h  ycTpoiicTBO  ynpaBncnna.  Yctpohctbo  ynpaBncnna  coctoht  H3  cneTHHKa  appeca  navia- 
th,  (])opvinpoBaTcna  3anycxa  1 1 A  FT  h  (])opvinpoBaTcna  BHemHero  CHHxpoiiMnyjiBca  pna  cucTeMBi  113- 
vicpcnna.  B  Hanane  Kaacporo  TaKTOBoro  nvinynBca  nnKpcMcnTnpycTca  chct'ihk  anpcca.  BinpaBacvnnc 
kopbi  H3  Ka>K,noro  6aHKa  niI3y  nocTynaioT  napannenBHO  Ha  bx  op  nine  mHHBi  F(AII,  acecTKO  3aKpen- 
neHHBiMH  3a  3thmh  niI3y  h  (JiopMHpycTca  c  HeKOTopBiM  BpeMeHHBiM  cpBHrovf  (pna  laBepmenna 
Hiicjipo-aHanoroBoro  npeo6pa30Bamia)  CHHxpoHMnyjiBC  cucTeMBi  H3Mepemia. 

Bbixopiioh  CHTHan,  cooTBeTCTByiomiiH  nacTOTC  Bpamcnna.  (])opMnpycTca  c  HcnoJiB30BaHHeM 
PBOhhhbix  paHHBix,  3anncaHHBix  b  CTapmeM  (HeHcnoJiB3yeMOM  pna  HA  11)  pa3pape  opHoro  H3  6aH- 
kob.  OGHOBnemie  paHHBix  MopennpoBaHHa  ocymecTBnaeTca  nyTeM  sncKTpn'iccKoro  nepenporpaM- 
MHpoBaHHa  MHKpocxeM  naMara. 

3aKJiioHeHHe 

PaccMorpeHHBie  annapaTHO-nporpaMMHBie  cpepcTBa  MopenupoBamia  cpbibhbix  h  novmavKinnx 
aBneHHH  b  KOMnpeccope  TF/I,  ooecneniiBaioT  pae'iCT  H3MepaeMBix  CHCTeMOH  napaMeTpoB,  OTpa- 
acaiomux  ycTon'iHByio  pa6oTy  KOMnpeccopa  h  ero  (JiynKUHOiiHpoBanHC  b  ycnoBnax  cpBiBa  h  noMna- 
5Ka.  OGBepHHeHHe  nporpaMM  pacneTa  viopcncn  c  annapaTHBiMH  cpepcTBaMH  HMUTamm  cnrnanoB 
paTHHKOB  h  npcoopaBOBaTcncn.  ncnonB3yeMBix  b  CHCTeMe,  rioiBonnno  ocymecTBHTB  oraapKy  ochob- 
hbix  (JiyHKHHOHanBHBix  6noKOB  cucTeMBi,  a  TaKVKC  npoBepHTB  pa6oToenoeo6HOCTB  Han6onee  Kpn- 
THHHoro  no  6BicTpopeHCTBHio  6noxa  H3MepeHna  KC  ncpcvicmcnnH  Top  hob  nonaTOK  h  oonapyrKcnna 
hx  Kone6aHHH  b  naoopaTopmnx  ycnoBnax  npn  MHHHManBHBix  MaTcpnaniPiBix  3aTpaTax  Ha  npoBepe- 
HHe  3KCnepHMeHTOB . 
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Abstract 

Problems  of  using  the  approximate  approach  to  measuring  tasks  are  considered.  The  methods  of 
parametric  definition  of  apriori  models  and  the  problems  of  experimental  data  interpretation  are 
analyzed. 

BBe/tetme 

nocTpoemte  \t etc m ar h u cc k m x  Moaeneft  no  pe3yni>TaTaM  H3MepeHnn  jib.thctch  Konc'inoii  nentio 
mnpoKoro  Kpyra  hc cn ca  o  b  aT  cn  bc  k  h  x  n  anarnocTHHCCKHX  3aaan.  HtMepeima,  ncnBiTaima,  KOHTpont, 
H/teHTH(J)HKaitiM,  c  on  noil  CTopoiiBi.  pa3HHHHi>ie  no  uenaM  ia/iauH,  c  apyroM  CTopoiiBi,  Bee  ohh  cbh- 
3aHt>i  c  nony'iciiHCM  HHtjjopMaitHH  06  o6i.eKTe  3  k  c  n  e  p  it  m  e  n  t  a  n  b  n  b  i m  nyTeM.  Ilo  cyTit  cBoeit  ohh  hb- 
naioTcn  annpoKCHMaitnoHHBiMH  3aaanaMH.  JltoGaa  HHcjtopMaitiia  06  o6teKTe  HccneaoBaHiia,  nony- 
neHHajt  Ha  ocHOBe  3 kc n ep h mc i man b no  onpencncniiBix  .TaniiBix  h  npeacTaBneimaa  b  bh.tc  Hitcen,  rpa- 
(Jihkob,  cjtopMyn  ecTt  Moaent  iiccneayeMoit  peantHocra,  t.  e.  annpoKCHMHpyiomafl  ee  (jtopMa.  Eloit- 
HOTa,  .TOCTOBcpnocTB  ii  none3HOCTi>  3toh  nn(|)op\tai[HH  onpeaenacTca  KaK  npopeaypofi  o6pa6oTKH 
OKcnepuMeHTantHBix  .TamiBix,  Tax  h  anpuopiiBiMii  CBencimyiM h  06  o6teKTe  HGcneaoBaHHS. 

B  iiocncpiiHC  .TCCtmincTHst  ccjtopMiipoBanocb  nanpannciiHe,  CBjnannoc  c  pa3pa6oTKoit  h  no- 
CTpoeHHeM  H3MepHTeni>HBix  CHCTeM,  npennonaraioimtx  BKnio'icime  MaTcvtaTH'iccKiix  Moaenefl  Heno- 
cpe^CTBeHHO  b  hx  pa6oHHH  KOHTyp  [1,2].  B  paMKax  3Toro  nanpaBneimn  paipaooTaiiBi  pa3HHHHbie 
annpoKCHMaitHOHHbie  HHC  rjisl  anantra  BeposmnocTno-CTaTHCTH'iecKnx  xapaKTepiicTHK  cnyuaiiiiBix 
npoueccoB  h  noncii,  onpeaeneHna  cocTaBa  h  cbohctb  BemecTB,  Hncirm(|>HKaiii-m.  KOHTpona,  .THarno- 
cthkh  h  npornotupoBaimyi  coctojhihji  tcxiihiicckhx  CHCTeM  [2-4].  FTp h  bcgm  pa3Hoo6pa3HH  pac- 
CMOTpeHHbix  Bbirne  3aaan  b3>khoh  h  aKTyanBiioH  aBnaeTca  npo6neMa  oooomcnini  iio.txo.tob  k  hx 
pcmcimio.  Hcnojib30BaHne  annpoKCHMaitHOHHoro  no/txo/ta,  KaK  oomcii  nnaTcjtopMti  nim  nocTpoeima 
mcto.t on o r h 'i c c k o ro ,  m a t eM  arm  e c k o r o  h  anropHTMimecKoro  oGccneucima  HHC,  /tacT  npennocBMKH 
cucTeMHoro  oOBCHitncniw  'icpct  MaTcvtaTii'iccKyio  mo.tc.tb  anpuopHoit  iin(])op\iaiiiiH.  BbipaiacaiomeH 
(fmiH'iccKyio  cyutHOCTt  pemaeMOH  3aaann,  CTpyKTypbi  n  xapaKTepiicTHK  H3MepnTenbHbix  cpeacTB  h 
McroaoB,  a  TaK>Ke  npoiienypBi  ocymecT  anemia  H3MepemiH  h  HHTepnpeTaitHH  hx  pctynBTaTOB.  Oc- 
HOBHBIM  HOCTO  It  1 1 CTBO  M  T3KHX  CHCTeM  HBnHCTCH  KOMIiaKTIiafl,  yyiOOIiafl  RJISL  IIOnB’jOBaTCnfl  (])Op\ta 
npencTanncnmi  pe3ynbTaTOB,  hto  noiBonacT  hx  o6ocHOBaHHO  HHTepnpeTHpoBaTb  h  npn  iicooxohh- 
mocth  BKnio'iaTB  ncnocpeacTBcnno  b  npoiteaypw  ,TanBiiciiiiHix  ananuTH'iccKHX  npeo6pa30BaHHH  it 
pacueTOB. 

Pa3BHTHK)  Teopitu  n  coBepuieHCTBOBaHHK)  mcto/ioho rim  npHKna.Tiioro  annpoKCHMaitHOHHoro 
a  n  an  h  3a  cnoco6cTByK)T  paGora,  nocBameniiBie  ri  p  h  on  m/K  e  n  n  o  -  a  n  an  h  t  h  h  cc  k  h  \i  MCTonavi  Hccnc.nona- 
hhs.  3th  mctoabi  Hcnom/iyiOTCH  ana  pcmcniui  3aaan  npHKna.niioii  MaTeMaTUKH,  m a t c \t a t h li c c k o it 
(])H3hkh,  o6pa6oTKH  .naniiBix  h  pa.na  npynix  b  Tex  cnynaax,  Koraa  nony'iciiHC  to'iiibix  peuieHHH  He- 
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bo3mo>kho  huh  laTpyniicno  H3-3a  iic/ioonpc.TCMCimocTH  h  cnynaHHOCTH  iicxoxjHbix  /lamiBix,  ncKop- 
peKTHOCTH  nOCTaHOBKH  3a^aH.  ripH(X3H>KCnnO-anaaHTHlICCKHC  VICTOR  hi  MOK3T  B  OCHOBe  pa3pa6oTKH 
ajirOpHTMHHeCKOrO  OOCCnCHCIlHH  H3MepHTeJIbHO-BbIHHC:iHTe.lIbHbIX  H  MO/lCMIipyiOIHHX  KOMnjIGKCOB  H 
CHCTeM. 

Cne/iyeT  otmcthtb.  hto  hmch  cucTeMHoro  oobc/ihiiciihh  himcphtcmbiibix  h  Mo^enupyiomux  pe- 
cypcoB  okhbbibhctch  nMO/iOTBopnoii  no  OTiiomeimio  k  Ba/ianaM  HcnBiTaimii  kohtpoim  h  HiianiocTH- 
KH  npOHiBOPCTBCIlIlBIX  npOUCCCOB  H  o6beKTOB,  TpaHCnOpTa  B  paOO'IHX  pe)KHMaX  H  yCMOBHHX  Hop- 
MajiBHoro  (J)yHKHHOHnpoBaHH5i,  a  TaK>Ke  H3.ne.iiHH  npoMbimjieHHoro  npoioBoncTBa  Ha  npoTHDKeHini 
Bcero  HX  )KH3HeHHOrO  UHKIia. 

1  AnpnopHbie  MO/jejiH  b  H3MepHTejibHbix  3afla*iax 

To,  hto  Ha3biBaioT  annpoKCHMauHOHHbiM  nonxo/ioM,  ecTb  HeicoTopoe  o6o6mefflie  npniiiiimoB. 
mctohob,  cnoco6oB  h  cpe/iCTB.  HanpaBJieHHbix  Ha  nocTpoeHHe  hbhbix  aiiaMUTii'iccKiix  Moaenen,  bum 
KOTOpbIX  BBIOMpaCTCfl  Ha  OCHOBe  anpHOpHOH  HH(J»0pMaii:HH  H  HMCIOIHCTOC5I  (])aKTH'ICCKOrO  BKCnepH- 
MeHTanbHoro  MaTepnana  c  vhctom  penen  npoBomiMoro  uccMC/iOBaiiiiH.  nocTpoeHHe  MaTCMaTH'ie- 
ckhx  MOAenen  HHiiaMH'iccKnx  chctcm  no  pe3ynbTaTaM  H3Mepeffliii  cocTaBJineT  npe/iMCT  Teopnn 
H,TCIITH(|)HKaHHH.  CHODKHOGTb  TaKHX  3anaH  IiaXO/lHTCH  B  IipHMOH  CBH3H  CO  CMODKHOCTbK)  o6beKTa  HC- 
CJienoBaHHH,  h  npn  onpc/iCMCimoM  ee  ypoBHe  TepMHH  «n;iciiTH(|)HKaiiHH»  CTanoBHTCH  HeKoppeKT- 
hbim.  OopMupoBaHiie  MOAenen  cmovkiibix  chctcm  crsmBiBacTCH  c  Teopnen  HiiTcpnpcTaiiHH  pe3ynbTa- 
TOB  H3MepeHHH  H  IiaOMIO/ICIlIlii. 

Hhtchchbho  paiBHBaioiriHCCH  mcto,tbi  h  cpenc'TBa  n/icirmc|)HKann h  0Ka3anH  cymecTBeHHoe 
BJIHHHHC  Ha  nepeCMOTp  OCHOBHbIX  nOJIO)KeHHH  TeOpilH  H3MepeHHH,  Hn(])OpMaHHOimO- 
H3MepHTenbHbie  TexHononiH,  h  bcio  t  k  c  n  c  p  m  m  c  i  i  tmm  b  i  i  o  -  h  c  cm  c  /i  o  b  a  t  cm  b  c  k  y  i  o  npaKTHKy.  llpoK.TC 
Bcero  3to  CBHiano  c  npH3HaHneM  (j)  y  n  /i  a  m  c  1 1  t  aM  b  1 1  o  c  t  h  iioiihthh  «  m  a  t  c  m  a  t  h  ii  c  c  k a h  MoneJib»  b  Teo- 
pHH  H3MepeHHH.  «Ha  (]) y 1 1 n a m c n t a jt b n o m  ypoBHe  coBpcMcimaH  Tcopun  H3MepeHHH  iaiinviacTCH  anro- 
pHTMH3aHHeH  npOHCCCa  HiMCpeilHH  C  yHCTOM  M BTC M3T H 'I CC KO TO  H  (jlHiHHCCKOrO  aCneKTOB  HOIIHTHH 
H3MepaeMOH  BenHHHHbi. . ..  Vlo/iCMiipoBaiiHCM  HHC  ooccnciiiBacTCH  (jiyn/iaMciiTaMBiiaH  cTporocTb  h 
060CH0B3HH0CTb  KOHKpeTHbIX  TCXIIH'ICCKHX  penieHHH))  [6], 

<t>y i i/ia mciitmm b n bi m  cbohctbom  annpoKCHMamioHHoro  noHXO/ia  hbmhctch  MHoroBapnaHTHOCTb 
IIOpO>K,TaCMBIX  HM  MCTO,TOB  H  CpCHCTB  pCaMHTailHH,  KOTOpafl  CMC/iyCT  H3  M II O TO B3 p H 3 II T II O C T H  HHTep- 
npeTauHH  jno6bix  /lamiBix,  b  KOTopbix  ecTb  enynaHHOCTb  h  iiconpc/iCMcmiocTB. 

IIocKoiibKy  jnooan  annpoKCHMamiH  /lacT  npii6:iH)KeHHbiH  pe3ynbTaT,  b  ycnoBHHX  MHoroBapii- 
3HTHOCTH  HeT  CMblCJia  HCK3Tb  IiaHMy'IIlIHC  pCIIICIlHH  B  OTHOHieHHH  Bbl6opa  MO/ICMCH  H  MCTOHOB  HX 
n apa \icTp h hccko to  noonpcncMcmiH.  Bbi6op  BapnaHTOB  penieHHH  3a,Ta>in  aienyeT  ocymccTBMHTB  no 
npnHunny  iienpoTHBopeniiBOCTH  pe3ynbTaTa  h  ero  cbohctb  iicmhm  h  3ananaM  HCCMcnoBaiiiiH.  3thm 
TpCOOBailHHM  OTBC'iaiOT  HIlTCpnpCTailHOIlIlBIC  MOHCMH. 

3anana  Bbi6opa  h  ooociioBaiiHH  BapnaHTOB  npn  nocTpoeHHH  aiinpoKCHMaiiHoiniBix  HHC  oc- 
JIOHCHHeTCH  eme  H  MHOrOKpHTepHajIbHOCTbK)  TaKOTO  Bbl6opa.  npH  IipOBC,TCIIHH  H3MepeHHJI  Hia'ICIlHH 
(j)H3HHeCKOH  BCMH'IHIIBI  HeilH  H  KpHTepHH  IipCHCMBIlO  31 C 1 1  BI  I  IlOMy'IHTB  KaK  MOHCHO  6oJiee  TOHHblH 
pe3ynbTaT  KaK  movkiio  6onee  npocTbiMH  cpcMCTBavin  3a  KpaTHanmHH  0Tpe30K  BpeMeHH.  B  paccMaT- 
pnBaeMOM  cnynae  hcxomhbic  n p cm n oc bim k h ,  mcto/ibi  h  cpcMCTria  .tocthvkciihh  pe3ynbTaTa  ,tom>kiibi 
6biTb  cornacoBaHbi  h  c  hcxomiibimh  ,TaiiiiBi\iH  -  cnynaHHbiMH  h  i i c,too n p cmcmc i i i i bi m h,  h  c  anpuopHOH 
HH(|)OpMaUHeH,  H  C  MOCTHraCMBIMH  HCJTHMH.  ECTCCTBCHHO,  KpHTepHH  TaKOTO  CO  TM  3C0  B  a  1 1 H  H  MOTyT 
6bITb  pa  iJTHHUBIMM.  a  3a'iaCT\TO  -  npOTHBOpCIHBBIMH. 

Oco6yio  ponb  anpuopiian  HiK])opManHH  nrpaeT  npn  penieHHH  o6paTHbix  3a^aH.  B  iipi-iiiiii-iiie, 
pa3Hoo6pa3He  mcto,tob  penieHHH  o6paTHbix  3aaan  oiipe.TCMHCTCH  xapaKTepoM  h  nonHOTOH  npHBJie- 
KaeMbix  ponoMiiHTCMBiiBix  CBCMcmiii  06  hckomom  penieHHH.  B  H II  (])  O  p  M  a  H  H  0 1 1 1 1 0  -  H3  M  C  p  HT  CM  B 1 1  o  ii 
TexHHKe  c  peineHneM  o6paTHbix  sa.Ta'i  cBmaiiBi  npoiicMypBi  KoppcKiiim  pciyMBTaTOB  H3MepeHHH, 
HanpaBMeHHbie  Ha  ycTpaHeHiie  bjihhhhh  annapaTHOH  (JiyHKpHH  (peayKUHH  k  H^eanbHOMy  npn6opy)  h 
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pa'i/icnem-ic  3<}k])cktob  ot  bjiimhhji  oTflentHBix  cjiak'TopoB,  a  Taioice  npoiicnypBi  HiiTcpnpcTaiimi  pe- 
3yni>TaTOB  kocbghhbix  H3MepeHHH  b  cneKipoMeipnii,  ,3 11 (|) p a kt o m c Tp h h .  xpo\iaTorpa(])iin.  TOMorpa- 
(j)HH. 

HcxacpoBaiiHJi  b  oGnacra  Teoprai  h  iipnao>KCiinii  o6paTHtix  japa'i  hijih,  b  ochobhom,  no  nym 
noiiCKa  ooimix.  yHHBepcajiBHBix  pemeHnn.  CymccTBcmiBiii  npoptiB  b  stom  HanpaBJieHnu  npoH3omen 
C  IIOHB3CIIHCM  H  HHTCHCHBHBIM  pa3BHTH0M  MCT030B  peryjUipimHHH,  OaTIipyiOIIIHXOI  Ha  npHB3C'IC- 
hhh  anpiiopnoii  niK|)op\iaiinn  o6mero  xapaKTcpa,  nanpiiMcp,  1 1 coTp h  uaTca  b  1 1 o ct h  h  raapKOCTii  pe- 
meHHH.  AiinpoKCHMaiiHoimBic  \icto3bi  Tpe6yiOT  6onee  noJiHoii  h  CTpyKTypupoBaHHOH  anpuopHon 
niK])op\iaiinn.  'ito  pcaacT  B03M0>KHi>iM  hx  npuMeHeHne  jihhib  b  y3Knx  KOHKpeTHBix  iipuKaa/iiiBix  3a- 
^anax.  OnnaKO  b  tbkiix  ciiTyamiax  \icto3bi  annpoKCHMamiH  iio3bo3hiot  nonynaTB  ycToiimiBBie,  ane- 
KBaTHBie  hcxo.iiibim  /laniiBiM  n  pa6oTocnoco6Hi>ie  pcmciiHJi  Tiia'iiiTcaBiio  6onee  npocTBiMii  cpc.icT- 
BaMH,  li c \t  npn  ncnom>30BaHHn  MCT030B  perymipimHHH.  npiiBneneHne  anpiiopiiBix  \103cacii  no3BO- 
jthct  ^caaTB  npuHnunnanBHO  HOBtie  nocTaHOBKH  3333^1  n  nonynaTt  npHMBie  moto3bi  pememM  06- 
paTHBix  3a3an  [7]. 

HaKoncH,  b  no3B3y  6onee  npiicTanBHoro  BiiHManna  k  a n n p o k c h m a n ho i hi  bi m  \1CT03a\1  pcmcima 
o6paTHBIX  33333  TOBOpHT  TO,  'ITO  B  pa33H'IIIBIX  oGaaCTHX,  T3KHX  KaK  aiHLTHTH'ICCKaa  XHMHH,  peHTTe- 
HOBCKaa  3  n  (])  p  a  kt  o  m  ct  p  11 3 .  y-cncKTpocKormsi.  r  11 3  p  o  3 11 1 1  a  m  it  k  a ,  H3BecTHO  6o3biiioc  ko3H'icctbo  pa- 
6ot,  nocBsnneiniBix  o6ocHOBaHHio  anaaiiTH'iccKiix  m aT c m aT hh cc k ii x  mo3C3ch,  cbohctbchhbix  h  33c- 
KB3THBIX  pa33H'IIIBIM  OOBCKTaM,  npOHCCCaM  H  CHTyapHHM  [8].  Ha3H'IIIC  T3K0H  M03C3BII0H  6a3BI  H 
pa3pa6oTKa  cooTBCTCTByioimix  MCT030B  h  aaropiiTMOB  omiiMaaBiioro  n ap a MCTp h nee ko to  30onpc- 
3enemM  Moaenen  cocTaBJunoT  ocHOBy  aim  cymecTBeHHoro  pacimipeHiui  cjiyHKHHOHajiBHBix  bo3mo>k- 
HOCTen  n  o6nacTen  iipiiMCiicimsi  n it c|)o p via hhoiiito- H3 m ep htc3 b i i bi x  h  KoiiTpo3Biio-3naniocTH'iccKHx 
CPC3CTB. 

3a3a'IH  npOMBIIILTCIlIIOTO  KOHTpOJM,  HCnBITaHHH  H  3HarilOCTHKH  CB333IIBI  C  1 1  COOX  03  H  MOOT  B 10 
npoBC3Cimsi  H3MepeHiin  npn  paoo'inx  pemiMax  (JiynKUHOiinpoBaimsi  o6opy30Baiina.  b  cbhih  c  hcm 
B03HHKai0T  npoGacviBi,  ooyc30B3ciiiiBic  cayiaiiiiBiM  xapaKTepoM  h  sanacTyio  orpaim'iciiiiBiM  o6be- 
MOM  3KCnepHMeHTajIBHBIX  3  a  I T I T  BI  X ,  IICO0XO3HMOCTBIO  I103yiCIIH5I  pC3y3BT3T0B  o6pa6oTKH  H  II  p  HII5T- 
tim  pemeHHH  b  MimuMaaBiiBie  cpoxn.  Pcniciinio  TaKiix  npoGacvi  cnoco6cTByeT  TaiDKe  npnB3C'iciiiic 
anpuopHon  HII(|)OpMaiIHH  B  (])Op\TC  aiUUlHTH'ICCKHX  M03C3CH  HCC3C3yCMBIX  33BHCHM0CTCH  H  pa3pa- 
6oTKa  COOTBCTCTBV  lOIIIHX  CT  aT  II C  T II  'I  C  C  K II X  M  CT 030 B  o6pa6oTKH  H  aHajIH3a  33ITITBIX. 

2  MeTOflbi  napaMeTpHnecKoro  /loonpe/jejieHHH  anpiiopiibix  MOflejieii 

B  p«3C  33333  K0IITp03H  H  HCnBITaHHH  BI13  CHTHajia  CTpOTO  06yC30B3CII  (])H3H'ICCKHMH  33K0HaMH 
ncc3C3yc\iBix  HBjieHHH,  a  norpeniHocTH  H3MepeHHH  npcucopoKHMo  MajiBi.  rip HMcpaviii  MoryT  cny- 
5KHTB  IICpCX03IIBIC  npOUCCCBI  H  nCpH03H'ICCKIIC  CHTHajIBI  B  'TTCKTpH'ICCKHX  IlCnjIX.  11 0  npHHUHny 
311331133  CBOHCTB  HCpCX03IIBIX  npOIICCCOB  pa60Tai0T  CHCTeMBI  HCnBITaHHH  H  KOHTpOIia  03OKOB  33CK- 
TpoHHOH  annapaTypBi,  33 c k Tp o -  3 1 1 c p r c t h 'i c c k h x  ceTeii  h  o6opy30Baimii.  Ha  ochobc  HiMcpciiiisi  xa- 
paKTepHCTHK  nCpiI03H'ICCKHX  CHTHajIOB  0C\THCCTB33CTC3  K0HTp03B  pa3H0T0  p033  33CKTpH'ICCKHX  H 
sneKTpoHHBix  reHepaTopoB,  oiiciniBacTca  KanecTBO  33CKTpn'iccKoii  siicprmi,  npoB033TC«  iicnBiTaima 
K  03  C  6aTC3  B 1 1  BI  X  MCXailH'ICCKHX  CHCTCM,  HanpHMep,  MaaTHHKOBBIX  'iaCOBBIX  MCXaHH3M0B. 

H3BecTHBi  cnoco6Bi  onpc3C3ciina  xapaKTepucTHK  TaKiix  cumanoB,  ocHOBaHHBie  Ha  o6pa6oTKe 
pe3y3BT3T0B  H3MepeHHH  HCKOTOpOTO  K03H'ICCTBa  HX  MTHOBCHHBIX  ilia'ICIlIlil.  Bee  3TH  Cn0C06BI  HMG- 
K)T  o6o6meHHe  b  pavtKax  \icT03ax  annpoKCHMaHHH,  oocciie'iHBaiomcro  paBeHCTBO  iiia'iciiiiii  curHa- 
na  h  ero  Mo^enn  xM  (f,  at am )  b  BBi6paHHBix  TOHKax  t. 

npn  pa33HHHBIX,  B  OOIIICM  C3y'iaC,  IT  p  0  H3  B  03  B 1 1  BI  X  ilia'ICIlHSIX  apryMeHTa  t  npOB03HTOI  H3Mepe- 
him  m  iiia'iciiiiii  curaana,  h  cocTaii3HCTC3  cucTeMa  m  ypaBHeHiin: 

(1)  xM(ti,a1,...,am)  =  x(ti\  i  =  1,..., m , 

KOTopaa  pemaeTca  OTHOCHTenbHo  napaMeTpoB  al am  . 
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IIocKOJiLKy  b  ocHOBy  riocTpocnuji  MCTona  He  3aiio>Keno  HHKaKoro  m CTpoao ranee ko ro  KpuTepna, 
ochobhoh  npo6neMOH  Ha  nym  Biicnpenna  mcto/hi  aBJiaeTCJ i  a nan  in  tohhocth  h  o6ocHOBaHne  hocto- 
BepHOCTH  nonynaeMbix  pe3ynbTaTOB.  Ilpn  coBnaneHHH  MonenH  h  cuniajia  nonynaeTca  mcto/ihhcckh 
tohhbih  pe3yni>TaT.  nPH  BBioope  Mo^enH  6e3  noiDKHoro  oDocnoBaima  h  HecooTBeTCTBHH  ee  rni/iy 
Mopeanpycvioro  cuniajia  ohciikh  napaMeTpoB  MoryT  cymecTBeHHO  OTJiHnaTbca  ot  onTHMajibHbix  b 
paBHOMepHOM  HJIH  C p C ,3 II C K B a.Tp a  T  H '  I C  C KO M  CMBICUaX.  n03T0My  Ka>K,TOC  KOHKpeTHOe  npi-UIO'/KCIIHC 
30IDKH0  CO  n p O  B O >K3 aTBCfl  OOCTOMTCJIbllblM  M  C  T  p  O  JI O  T  H  >1 C  C  K  H  M  aHajIH30M. 

B  o6meM  ciiynae  KanecTBO  penicillin  a  n  n  p  o  k  c  h  \i  a  h  h  o  i  m  o  ii  la/ia'in  oiienuBaeTca  HeKOTopoii  pe- 
3ym>THpyiomeH  norpeniHocTbio,  BKjno'iaioincii  b  ce6 a  Bee  cocTaBJiaioiniie,  onpe/i  camomile  HecooT- 
BeTCTBHe  MO/ICHH  H  MO/lCJIHpyCMOH  3aBHCHMOCTH.  IIpH  CJiynaHHblX  CHrHajiaX  3TO  HHTerpajiBHBie,  KaK 
npaBHno,  cp  en  n  c  k  b a/ip aT h nee k h c  ohciikh.  ITpn  ncTepMuimpoBaiiiiBix  curHanax  MoryT  6bitb  nonyne- 
hbi  6onee  >KecTKHe  ohciikh  paBHOMepHoro  npHOHHVKciina. 

JXjiz  nonynefflia  aHajiHTHnecKHX  ohchok  norpeniHOCTeH  npennaraeTca  Hcnonb30BaTb  Monenn 
o6mero  Buna,  BKjno'iaioiniie  Hcnonb3yeMyio  HiiTepnpeTaHHOimyio  mo.hchb  KaK  nacTHbin  cnynan. 
TaKHMH  o6mHMH  3TajIOHHBIMH  M0,HC33MH  MoryT  CJiyaCHTb  (JiynKHHOIiajIbllblC  pH.HBI 

x3I{t)=Y,ak<Pk(t),  N^co. 

k= 0 

KpiiTepnH  c p e n  11  e k b a n p a t h 'i e c k o ro  npn6jni>Kennn  t]>ynKnnii  h  ero  MoniKjiHKanH h  hmciot  pan 
H3BCCTHBIX  ,HOCTOHIICTB.  UcHCCOOOpa’jHO  HCTIOJIb’IOBaTb  B  KaHCCTBC  KpHTCpilJI  IipHOHHVKCHH JI  erO 
o6o6meHHbiH  BapnaHT  -  MHHHMyM  B3BemeHHOH  c p en 1 1  c k b an p a t h 'i e c ko  ii  norpeniHocTH  annpoKCHMa- 

hhh  aHajiH3npyeMOH  ijiyHKHHH  r(t)  ee  Monenbio  RM  (r,a)  [1,  4]: 


(2)  mini  p(R,  RM )  =  J  r(t  )  -  RM  (r,  aj 


rne  /u 


M) 


>  0  -  ncKOTopaa  BccoBaa  (|iy hki  [hh  c  napaMeTpaMH  /?  =  fix 


flpcHcnbi  miTerpnpoBanna  a  h  b  r>,  o6meM  ciiynae  MoryT  obitb  npoH3BonbHbiMH  h  laBiicaT  ot 


cbohctb  MonenH  Rm  a  TaioKe  cnemicjiHKH  pemaeMbix  3anan. 

KpiiTepnH  (2),  napany  c  ero  ohcbh/hibim  hoctohiictbom.  aa  k  jiio  h  a  i  o  i  i  hi m c a  b  boimovkiiocth  bbi- 

3C3CIIHJI  y'laCTKOB  IiaHOOHCC  TOHHOrO  npHOJIH’/KeilHm  II03B0JIHCT  KOCBeHHO  peniHTb  pan  'iaCTHBIX 


3anan  aHanH3a.  HanpuMep,  nonynaa  cepmo  ohchok  napaMerpoB  Monenn  RM  {r,aj  npn  pa3JiHHHbix 
inaneniiax  napaMeTpoB  J3  bccoboh  (|>yiiKnnn,  mo>kho  cvhhtb  o  iipHiiannoKiiocTH  3aBHCHM0CTH 
r(t)  k  onpeneneHHOMy  KJiaccy. 

IIpn  pemeHHH  upaKTH'iccKHX  3anan,  b  pane  cnynaeB,  koiiciiioh  hcjibio  onennBanna  aBJiaioTca 


He  napaMeTpbi  MonenH  RM 


a  HeKOTopbie  xapaKTepucTHKH,  (|>ynKnnonajibiio  CBaiamibic  c  na- 


paMerpaMH  a  .  B  stom  ciiynae  mo>kho  CTaBHTb  3anany  onTHManbHoro  huh  paiiHoiianbiioro  Bbioopa 


B II  TUI  BeCOBOH 


(JiyHKHHH  fu[r,P  h  noncrpoHKH  ee  napaMerpoB  /? . 


Hcnonb3ya  ucancKBaTiibic  ynpomeHHbie  mo,hchh.  iipn  eooTBeTCTByioineM  Bbi6ope  BecoBon 


(JiyHKHHH  H 

nyCMOH  3aBHCHMOCT 

TIpyruM,  0606: 

KpHTepHH  paBeHCTBa  3HaneHHH  (JiyHKHHOHajioB :  P,  \x(t),Y(t\y j  -  SKcnepiiMemanbHO  oneHeHHbix  no 


ee  napaMeTpoB,  mo>kho  onpcncnuTb  xapaKTepucTHKH  noKanbHbix  cbohctb  Hccne- 
nyeMOH  3aBHCHMOCTH  R(t)  . 

TIpyriiM,  ooooinaioniHM  6onbmyio  rpynny  ripuMciiacMbix  Ha  npaKTHKe  KpHTepneB,  aBJiaeTca 
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peanimijHflM  Hccne^yeMtix  npoijeccoB  x(t\Y(t )  h  (r,aji/j  -  aHanHTHHecKH  BBiHHCJieHHBix 

qua  Bti6paHHOH  MoqeiiH  RM  (r,aj,  T.e. 

(3)  P,  {x(t\  Y{t\ /)=  Pm  |%  (r, a\r\  i  =  , 

rqe  y  =  yl,...,yN  -  napaMeTpti  oneparapoB  p\\  . 

OueHKH  napaMeTpoB  ax,...,am  onpeqeiiaiOTca  KaK  pememie  chctcmbi  ypaBnennii  (3).  Ilpn  hc- 
I10JIB30BaHHH  KpHTepiM  (3)  GojTblUHe  B03M0)KH0CTH  H CCJ1 C/IO B aTCJT I O  /laCT  BBIOOp  Toro  HUH  HHoro 
BHqa  oneparapoB  Pt  {•}  h  ?Mi  {■},  a  TaK5Ke  3iiaHcnnii  hx  napaMeTpoB.  XapaKTcpiiBivi  nacTHBiM  cjiyna- 
eM  3TOrO  KpilTepiM  HBJIHCTCH  H3BCCTIIBIH  KpHTepilH  MOMeHTOB. 


3aKJiiOHeHHe 

OoocnoBaimaH  HiiTcpnpcTaHHH  pe3yiiBTaTOB  3 kc n  ep  h m emauBHBix  Hccne,noBaHHH  qoiDKHa  6a- 
3HpOBaTBCa  Ha  anpHOpHOH  HH(J)OpMaHHH,  (]) O p M 3JT H 3 O B a II II O H ,  KaK  npaBHJTO,  B  BH.3C  anpHOpHOH  MO/IC- 
jih  o6i.eKTa  uccne/iOBaHiui  h  anocTepnopnoH  qn(|>op\faqqq.  nojiyneHHOH  nyTeM  o6pa6oTKH  pe3ynt- 
TaTOB  H3MepeHHH.  AiipnopnaH  HiK|)op\fanHH  movkct  obitb,  TaioKe,  yuena  iipn  cnHTe3e  anropiiTMOB 
o6pa6oTKH  3KcnepHMeHTani>Hi>ix  /lanqbix,  h  0Ka3aTB  cymecTBeHHoe  bjihhhhc  Ha  hx  CTpyKTypy  h 
CBOHCTBa. 

flanBHenniee  pa3BHTiie  \iaTC m aT h nee ko ro  MoqeinipoBaHiM  h  ero  npHjKXHceHHH,  Ha  Ham  Bima/i, 
noil/icT  no  nyrn  a b t o m a t H3 a i ih h  HeKOTopBix  3TanoB  coinaima  MaTC\iaTHliecKHX  Mo^enen.  Knaccii- 
cj)HKaiJHfl  H  BBl6op  MOqCJICH  -  3TO  TaiOKe  npOHCC'C  HiMCpeilHH.  HO  B  IHKajie  HaHMGHOBaHHH  Ha  OCHOBe 
H3MepeHIM  HOKOTOpOH  COBOKynHOCTH  XapaKTOpHCTHK  HCCIIC/iyCMBIX  o6BeKTOB  B  npH3HaKOBBIX  HIKa- 
nax.  Taxaa  MeTO/jonoriM  nocTpocimji  chctom  npH3BaHa  qonojiHHTB  bo3mo>khocth  KOMnBioTepoB  no 
3(j)cj)eKTHBHOH  pa60Te  C  HH(J)paMH  H  CHMBOJiaMH  B03M03KH0CT3IMH  3(j)c|)eKTHBHO  paSoTaTB  C  o6pa3aMH. 
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